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ABSTRACT

This *hesis presents an Engineer Effects Module for the
Simulation of Tactical Alternative Responses (STAR) combat
model. The effects of engineer obstacles on +he combat

process are important, and the STAR coambat model previously

lacked the capability to model these effects. Isplicit in
the construction of the model is the task of modelling the
; obstacles followed by the simulation of the the synergistic
effects of the obstacles on tha combat comamander's actioms.

- The Bnginoor Effects Module is executed in the SIMSCRIPT
u I1.5 prograamsing language. This thesis serves as both the
isplemantation and running instructions for the Engineer

Bffects Nodule for the STAR model. 3
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I. INIRODUCTION

The Simulation of Tactical Alternative Responses (STAR)
combat model, as i+t currently exists, doces not nmodel
Engineer obstacles or counter-obstacle operatioas. It is
the purpose of <the Engineer Effects Module to install this
capability in the STAR Cosbat model. This Engineer Bffects
Modula consists of the representation of four types of
obstacles and their effects on the battlefield processes.
The obstacles are the ainefield, tank ditch, road crater,
and the destroyed bridge (short-wet gap). The minefield
actually consists of the sodelling of five different types
of fields, the anti-tank patterned minefield, the anti-tank
scatterable minefield, <the anti-personnel blast ainefield,
*he anti-personnel fragaentation minefield and the Claymore
mide.

The obstacles are important in their own right, however,
the synergistic effects of the obstacles on the forces and
tactics being employed are the crucial effects to be
nodellsd. The modelling of land coabat and the ability to
capture synergistic effects on the battlefield are difficult

and complex tasks.
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In order to model the effects of the Engineer obstacles
mentioned above, the counter-obstacle tactics for the coambat
forces had to be developed and modelled. The tactics that
are modelled for the the obstacles are as followvs:

1. Por the aninefield:
Conduct a hasty breach with plows.
Conduct a bypass.
Bull through the field.

2. Por tank ditches and road craters:

Conduct a crossing of the gap with an Armored Vehicle
Launched Bridge

Conduct a lane f£filling operation using tanks equipped
with dozer blades,

Conduct a self-breaching gieration by allowing each
vehicls to enter _the obstacle and create a breach by
caving the obstacle walls in.

Conduct a bypass of the obstacle, vwvhen no proper

ggg%g:egg tég slr:::g?t and the zrisk of ¢trying a self

Tl T R Y S R VPR PRI

3. Por the short-wet gap

Conduct a hasty crossing using the Armored Vehicle
Launched Bridge (aviB). ;

Conduct a bypass of the gap if there is .0 AVLIB.
The capability to breach obstacles necessitated the 1

introduction of a nev systes in STAR, the araored vehicle

launched bdridge (AVLB), and the expansion of the capability
of existing systeas through the representation of mine plous

and bull dozer blades.
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In Chapter 2, the current capabilities and equipament of
the United States Army are discussed. This information
forms the basis for the effects that are modelled for the
United States and NATO forces.

In Chapter 3, <the capabilities and equipment of the
forces of the Soviet Union are described and discussed.
This chapter forms the basis for <the tactics that are
modelled for the Warsaw Pact forces in STAR.

Chapter 4 consists of a reviev of some of the past
modelling efforts and ideas that exist in the Enginaer

arena.

Chaptar S consists of a detailed description of the
minefields and their associated _tactical —responses
constructed for the STAR combat model.

Chapter 6 is the detailed description of the remaining
obstacles (tank ditéh, road crater, and destroyed bridge)
and their synergistic effects.

Finally, Chapter 7 consists of sose enhanceaents the
authors see as possibilities for the model in the future.
Hodeling is vieved by the authors as an iterative process
and this chapter may assist in the future developaent of the

model. In the appéndices, variables are defined, changes to

17
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existing STAR code are explained, and the coaputer code is
listed and described in detail. Complete running
instructions are also included.

It is the intention of <the authors that this Engineer
effects module can be fully implemented by a serious user of
the STAR combat model using only this docusent and the

existing STAR docuaentation.

18
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II. UHITED _STATES TACTICS AND EQUIRUENI

History has shown that obstacles and barrier systeas are
an affective casualty producing ingredient on the
battlefield. Most obstacles used vere aminefields or
obstacles reinforced with aines. The following table lists
Allied tank losses to mines as a percentage of losses froa
all eneay action [Ref. 1].

IHEAIER RERCENT

North Africa 1942-43
neste:n zu:ogc 1944-45

18
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More recently, obstacle use played a major role in the
sid-Bast War of October 1973. On the plains of the Golan
Heights, the Israelis constructed an anti-tank ditch
approximately 15 kilometers long. The ditch was heavily
reinforced with asinefields on both the eneay and the
friendly sides. The combination of the Iszaelis' decisive
use of the <terrain/terrain reinforcemeat and aines with
covering fire alloved their grossly outnumbered force of 180

tanks, 11 batteries of Artillery, and supporting Engineers

to Jdefeat an attacking Syrian force of 800 tanks, 115

19
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batteries of Artillery, and Engineers (Ref. 2]. The above

I historical avidence highlights the previous use of obstacles
on battlefields of tha past. The evidence should spark an
interest in how their use will affect the battlefield of
today and tomorrow.

The STAR model, as it currently exists, does not model
any Engineer obstacles. STAR does hovever, possess the
inherent capability to do so using the field wmodule with
some aajor modifications [ Ref. 3]. This chapter will
briefly describe the the following items as a prelude to
attempting to model Bngineer effects in STAR.

1. Pour general obstacles:
( the minefield
the road crater
the tank ditch
the destroyed bridge (short-wvet gap)

2. The alternatives available to the tactical commander
i "gggcr +£0 overcoae an obstacle in his path of

In this model, the actual esployment of the Bagineers
and their equipment wvill not be discussed. If the reader
vigshes to investigate this area more deeply, he should refer

to References &, 5, and 6. It is acknovledged that the

C
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combat BEngineer is a viable member of the combined aras
( “ean. Engineers increase the combat effectiveness of the
combat forces on the tattlefield. However, in order to
| model *he synergistic effects of BEngineer obstacles in STAR,
“he existing model nmust fors the basis of the iterative

process. After the obstacles and their effects are

modelled, then the Bngineer uniis may be added to the battls
being played. In short, the first step in the process is to

install an Bngineer Obstacle Effects Module in STAR.

A. OBSTACLES

An obstacle is any obstruction <that stops, delays, or
restricts nmovement. Obstacles have been classiti?d as
natural/existing or artificial/reinforcing/manmadae. The
primary purposes of obstacles are to enhance the .;
affectiveness of friendly fires, to delay and disrupt the
enemy formations, to divert the eneay, to allow the tactical
commander to use econoay of force aand to enable him to
protect his flanks. Because threat tactics are based on the
nassive use of mechanized forces, one could say that the
; principal purpose of battlefield obstacles is to overcoae
i the izherent mobility advantage of the enemy's tank forces

(Ref. 7). Por the purpose of this discussioa, only the four

O s v e, b SBRW B W e YW
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major anti-arsor obstacles previously mentioned will be
discussed.
1. 1Ihe Migefield

Minafields are located where they will delay aramor
and strengthen the defense, but they are not used with the
idea of blocking or destroying the @nemy force. Mines
reinforce natural obstacles, scare the eneamy, cause his
attention to be diverted from the defender, and influence
his maneuver. ([Ref. 8] PFor the purpose of model building,
the names of tha various types of asinefields are not
impor-ant but the methods of installation are. There are
foar basic techniques used in laying minefields: [Ref. 9]

a. Hasty Hinelaying

Hasty minelaying is done near the forward edge

of the battlefield without Engineer support. Mines ara
emplaced so that friendly troops may detect and recover the

mines. Usually, they are laid on top of the ground in a

randos fashion or in a specific pattern, i.e. a row.

b. Deliderate Ninelaying
Deliberate ainelaying aormally follous a
pattern. Bach mine is buried and camouflaged. Mine clusters

and strips are plotted and marked. Boundaries are fenced
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and marked. This type of minelaying is noramally done by the
l: Engineers and is used wken there is time to plan, organize,
and prapare the logistical support for the effort.
c. Special Minelaying
Special minelaying is the mining of railrocads,
routes, stream beds, and other unique point targets on the
battlafield. It is normal to improvise when 1laying mines
for these purposes.
d. Scatterable Ninelaying
Mines can be delivered by artillery, aircrafg,
missiles, ground dispensers, or thrown by hand. This method
allows the cosmander to have a rapid sinefield installation
(. capability that is not manpower intensive.
The other three categories of obstacles can be
thought of as anti-vehicular obstacles. Anti-vehicular
! obstacles should not be continuous across the front of a
position, but should have gaps vwhich can be kept under
ﬂ observation and covered by <£fire. Such gaps ¢tend to
: channelize the eneay's movement. These obstacles are

located to take advantage of natural concealmsent for a

%Q surprise effect and are usually reinforced with aines. [Ref.

10]
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2. The Tank Ditch
The tank ditch |is a linear obstacle emplaced
normally by mechanical d4digging amachines. There are two
primary types of ditches, the triangular ditch and the
rectangular ditch. The <¢riangular ditch has a 1.5 to 1.8
meter vertical wall with berm and the rectangular ditch is
3.3 neters wide, 1.5 to 1.8 meters deep and also has a bera.
The vertical wall or depth varies because of different soil
types. The +riangular ditch does rot present an obstacle to
the £friendly or counter-attacking force. [Ref. 2] The
rectangular ditch presents an obstacle to both the attacking
force and the friendly force.
3. 7Ihe Road cCrater
Crater type obstacles are used for blocking roads,

trails, or defiles. The location of the crater is chosen

such that no bypass exists or if one exists, the bypass.

route can either be mined, covered by friendly fire or both.
Craters are formed by explosive charges installed and
prepared in advance for later detonation. ([Ref. 10] Boad
Craters, in order to be effective obstacles, aust be too
wide to be spanned by the natural bridging capability of

tracked vehicles. In addition, they muat be deep and steep-
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sided to prevent vehicles from passing through then. Road
craters created by Dblast will ©not stop modern tanks
indefinitely, but are <effective obstacles if the tank
requires three or more passes in order to cross the crater.
Threa passes provides sufficient time for the anti-tank
weapon to destrovy a tank by fire. (Ref. 11]

4. ZThe Destroyed Bridge (short-wet gap)

Generally, bridges are destroyed to create obstacles
vhich delay +he eneay. However, bridges seldom require
complete destruction. The method used for demolition sbould
normally permit +he economical reconstruction of the bridge
by friesndly troops in future operations [Ref. 11].

Now that the four basic obstaclies have been
described, one may ask the question, What makes an obstacle
effective? An effective obstacle is one which slows and
delays “he eneay and is covered by fire. This is to counter
eneny efforts to breach and/or destroy the enemy while
entrapped by the obstacle. Obstacles should be eaployed in
such a wvay as to surprise <the enemy and take advantage of
his confusion. Pinally, they should be of no advantage to
the sneay, any cover and concealment provided by the

obstacle should by mined or booby-trapped. [ Bef, 8]
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B. TACTICAL RESPONSES TO OBSTACLES

The enemy force has the same capabilities and
opportunitias to emplace obstacles as the friendly force.
Therefore, it is important to discuss the friendly tactical
commander's possible actions upon encountering an obstacle
on the battlefield. The friendly commander must keep one
principle in mind vhen an obstac’e is encountered, maintain
+he momentum of the offense. Obstacles aust not impede the
aovemaent for unusually long periods of time. The coamander
has three alternatives when faced with an obstacle; he may
bypass, "force through®" or breach the obstacle. [Ref. 7]

1. e _Bypass ‘

To conserve +time and manpover, obstacles are
bypassed whenever bossihle. However, if the enemy has
eaployed these obstacles cleverly, they will be difficult to
bypass (Ref., 7] . The defender has probably covered all
bypass routes by fire. The unit should conduct the bypass

with attention to cover, concealment, and suppression. [Ref.

12]
2. ZThe Breach
If bypassing is not possible, then another choice
for the commander is to attempt a breach. A breach is
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conducted when the unit possesses the proper eguipasent to
breach. Tvo methods of breaching may be eamployed, the
assault breach or the deliberate breach. [Ref. 7]

a. The assault/hasty breach is done quickly during
either hasty or deliberate attacks. This is a tactical
breach. The assault troops are under eneay direct or
indirect fire. The main objective is speed in gaining the
breach. Delays vhile breaching, are more costly in teras of
causing casualties than the mines.

b. The deliberate breach is conducted vhen eneay
fires covering the field have been neutralized and safety is
more important than tinme. The performance of a deliberate
breach is an Engineer responsibility. Because Bngineer
unit; are not currently modelled in STAR, this tactic will
not be discussed as an alternative for the tactical
commander.

3. The Porce Ihgpough

The "force/bull through®" is atteapted vher no other
way to overcoae the obstacle is possible. The unit does not
possess any breaching equipment and will just drive their
vehiclas through the minefield hoping to get through and
perhaps clear a path. Heavy losses are expected vhen this

tactic is employed. [Ref. 12)
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The breach options demand further explanation. The
tactical coamander should breach obstacles by applying these
fundamentals: [Ref. 7] -

1. Suppress eneay veapons using available fire.
2. Use smoke to obscure enemy observation.

3. Secure +*he far side of the obstacls.

4. Reduce the obstacle.

The fourth fundamental is of specific interest in
order to model obstacles in STAR. How does the tactical
commander raduce ohstacles, or to be aore specific, howv does
he combat the obstacles discussed in Section A of this
chapter?

a. Neutralizing and Breaching Minefields

The use of mechanical or explosivaea breaching
devices is preferred over manual sethods unless a special
need exists. (Ref. 7] Bxplosive devices raegquire Engineer
support and for this reason are not discussed. The tactical
conmander therefore has only a tank mounted dozer blade (one
per tank coapany) that can breach small point minefields or

the Europe-deployed tank wmounted amine roller for larger

sinefields [Ref. 6].
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b. Tank Ditches/Craters

A tank dozer can be used to push dovwn the sides
of ditches or to £ill craters in. If the gap created is 57
feet or less then the AVLB can be used. [Ref. 12] It should
be noted that <tank ditches and road craters are usually
reinforced vwith mines and may require additional breaching
equipment.

¢. Crossing Short-Wet Gaps

Short gaps created by streams, small rivers, or
valleys can be crossed using the existing civilian fixed
bridge structures. Hovever, if the enemy bhas destroyed
these, or there waere none in existence, then the tactical
commander must resort to his organic assets. ¥ormally, the
AVLBs are utilized to cross gaps of less than 57 feet (17.%
metars) with vehicles of up to 60 tons in weight [Ref. 6].

This concludes the discussion of obstacles and
tactical tesponsés available to a coamander of U.S. forces.
The tactics and capabilities described in this chapter foza
the basis for =modelling BEngineer effects on Blue forces
curtently in the STAR model. The next chapter will discuss
the capabilities and tactical alternatives of ths Soviet

ACmYy.
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IXI. 3OVIET TACTICS AND EQUIPMENT

A. INTRODOUCTION

This chapter is a comsolidation of information on the
Soviat forces and their capabilities in the areas of
counter-obstacle operations aad equipment. All the
information presented here is unclassified and available in
open literaturae. It is a widely accepted fact that Soviet
military operations and tactics are directed tovards the
offensive. It is for this reason, that Soviet defensive
operations will not be discussed. The primary aission of
the Soviet Engineer is to enhance the mobility of the Soviet
ground combat forces by countering obstacles to movement, be
they natural or manmade. To construct an Bngineer Effects
Nodule for the Simulation of Tactical Alternative Responses
(STAR) combat model one must dJdeteraine the tactics for the
. Red forces. The research for this chapter provided the bulk
of the tactical and egquipment information requized for the
implesentation of an engineer effects module for STAR.

The Soviet Union is preparing itself for a massive Air-

Land battle with the forces of HEATO. It has long been
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hypothesized that the Warsaw Pact, led by the forces of the
Soviet Union, will aventually attack west across the borders
of Czechoslovakia and the German Desocratic Republic into
Western Europe. In order to be successful in their attack,
the #arsaw Pac*t forces vill rely on massive combined aras
forces attacking on several avenues of advance with great
speed. The NATO forces, on the other hand, wvill be
defending with smaller forces. It is for this reason that
the NATO forces wvwill rely heavily on terrain reinforcesent
40 slow the advancing Pact forces. These reinforcesents
will include minefields, tank ditches, road craters, blown
bridges and other engineer obstacles. The Soviet Union is
avare of this and consequently has asassed a rather
ispressive array of counter-obstacle forces and equipament.
Purther, in the Great Patriotic War the Soviet Union used
many asinefields and obstacles as terrain reinforcements
against the advancing forces of ¥azi Germsany. (Ref. 13] In
that war, the Soviet Union gave N¥azi Germsany a lesson on the
effects of obstacles on the wsoveament of ground combat
forces. That lesson has not been forgotten by the teacher.
Bost of the high Soviet leadership of today fought in that

var and thus, reamembers the experience. The Soviet Union
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not only is preparing to attack through the NATO defenseos,
but believes that it can be dona successfully.

The Soviets developed into first-rate users of sine and
obstacle wvarfare during the Great Patriotic War. It has
been said that the battle of Kursk is the finest example of
mine varfare in history. In that battle, some 3 million
mines wers laid to stop the Germans. In order to avert a
transportation problea caused by the heavy sine usage, every
+ime a soldier was sent to the front, he vas required to
take two mines with him. [Ref. 13, 14 ] The lessons learnad
as great users of obstacles have helped the Soviet Union to
develop an arsenal of counter~cbstacle equipment
unparalleled in the world today.

It is interesting to note that the Soviet Union and the
Warsav Pact claim to be defeasive forces, yet possess an
offensive capability that is in a word, avescme. The NATO
forces, though claimed to be the potential aggressors,
possess a counter-obstacle capability that pales in
comparison to that of the Warsaw Pact. As an exasple, the
4otal =mine roller capability of ¢the US Army in Burope
consists of 10 rollers that vere scheduled for delivery to

USARBOR in late 1981 [Ref 15]. The Soviet forces possess 9
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rollers ir jus:t one Engineer <Company supporting a hasty

ainafield breach of the forward coabat elements [Ref. 13].

B. SOVIET PORCES AND EQUIPMENT

The Soviet Union possesses an iapressive array of
counter-obstacle egquipment and forces in order ¢to enhance
the_nobility of the Soviet combat aras. This description
vill focus on two primary areas:

1. The organic counter~obstacle elements in the grouad
combat aras.

2. The Bngineer units organic to the larger units.

Perhaps the most obvious and least mentioned item is the
design characteristics of the Soviet armored vehicles. HNost
of ¢+hese vehicles are aaphibjous so that wmany water
obsiacles may be overcome easily with no additional bridging
support. Although bridging equipmsent may be desirable, '1n
sany cases it is faster to just drive up to the river bank,
enter “he water, and cross. Most of the tanks in the Soviet
aray have an inherent snorkeling capability that allovs thea
to cross vater obstacles as deep as 5.5 meters at speeds of
2 ka/hr [Ref. 15). Table 1 is a consclidated list of the

anphibious capability of some Soviet vehicles.
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Table 1: Soviet Army Amphibious Vehicle Capabilities

Vehicle/systen Water speed Additional attributes

BTR 50,60 10 ka/hr

BNP 6 ka/hr can fire 73 mm main
gug agd Sagger while

vimainc

PT 76 10 ka/hr can fire 76mm main
gun while swiaming

BRDN 10 km/hr

122mn SP HOW approx 10 ka/hr

SA-8/52-9 approx 10 ka/hr

[(Ref. 16,17]

The above organic counter-obstacle capability is further
supplementad by bridging assets at the Regimental level.
These bridges can be used to cross water obstacles with no
bridges left intact and amay also be used to counter tank
ditches and road craters. The following is a consolidation
of the assets organic to the Motorized Rifle Regiment (MRR)

and the Tank Regiment (TR).

Table 2: Organic Breaching Equipment of a Soviet Regiment

Vehicle/systen Basis of issue Capability
MT0-20 (tank m*d bridge) 3 per Regt 12.3 to 20 meters

T8N (truck launched br) & per Regt 10.5 meters ea or
1 42 neters long

BTU Dozer Blades 3 per Regt 100~300 aeters per hr
by 3.4 meters wide

[Ref. 16,17,18]
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. In addition to <these <capabilities at the Regimental
level, other assets exist in the Divisional Engineer
Battalion to aid in counter~obstacle operations. They

includs the following:

Table 3: Organic Breaching Equipment of a Soviet Division

Vehicle/systea Basis of issue Capability

BTU Dozer Blades 3 per div bn 100-300 meters per hr
by 3.4 meters wide

NT0-20 4 per div bn 12.3 to 20 seters
™H 8 per div bn 10.5 meters @a or
combined together.
PTS (tracked amphibian) 14 per carries 15000 kg of
div ban cargo at 15 ka/hr
GSP(Farry) 8 per div bn MRD 4 50 metric ton ferries

12 per div bn TD 6 S50 metric ton ferries

PHP (pontoon bridge) 18 per div bn 119 meters of 60 ton
capacity bridge

(Ref. 16,17,18]

The Pront and Aramy levels each have additional
guantities of primarily the sase egquipment already
mentioned. Table 4 lists the additional quantities at the
rront or Aray levels.

The man-nade obstacles that wvwill undoubtedly pose the
greatest probleas for the Soviet Commander are aminefields.
At the unit level, the mine-plowv will be the primary asset,
and it will be available in great nuabers. The estinmates

vary, hovever it appears that the minimum number will be one
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Table 4: Organic Breaching Equipment of a Soviet Front/Aray

Vehicle/systen Cuantiity Capability

BTU Dozer Blades 9 100-300 meters per hr
by 3.4 meters wide

MT0-20 24 12.3-20 neters

TMH 48 10.5 meter ea

PMP 108 681 meters of 60 ton
capacity bridge

PTS 98 15000 kg ea cargo

GSP 48 up to 110 toams

at 7-8 ka/hr

[Ref. 16,17,18]
plow per platoon, i.e. at least one tank in three will be
equipped with a aine plow. However, normally each forward
platoon has two tanks fitted with aine plows. [Rref. 19)]
Bvery T-72 has the capability to mount a aine plow. ([Ref.
16] The following is a table of the mine clearing equipmeat

aocunted on tanks:

Table 5: Tank-mounted Mine Clearing Equipment

System Basis of issue Capability
KNT&/6 Plow 3 per tank Co 10 ka/hr 35 ca deep
PTS54~-M Roller 3 per Regt and 10 ka/hr

3 per Eng Bn

KNT-5 Plow/Roller & per BRegt
Cosbination

both of the above

(Bef. 16,17,18)
Along vith the mine clearing equipment listed above the

Soviet Union possesses many other iteams in the inventory to
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deal with aines. Some of the items include, band-held aine
detactors, bangalore torpedoes, explosive line charges, and
rocket propelled line charges. It is rather apparent that
the Soviet Union takes the necessity for counter-obstacle
capability very seriously. It 4is with this wmyriad of
equipment, employed in effective combined azas operatioss
that the Soviets plan to breach the NATO defenses in Western

Europe.

C., EMPLOYMENT OF SOVIET FORCES

"The offensive is the basic form of combat action.
only by a resolute offensive conducted at a high tengo
and *0o” a great depth is the total destruction” of the
eneay attained.”

General V.G. ?gggfcgg?kg. ;g%cticsf

In the previous section, the vast quantities of Soviet
countar-obstacle equipment vere discussed. A discussion of
the tactics that the Soviets are expected ¢to utilize in
order to accomplish their desired goals is contained herein.
A key aspect in the esployment of the Soviet forces is to
capitalize on the high speeds of advance aade possible with
mechanized forces. The mission of the Combined Aras Army or
Tank Army is to drive sviftly and deeply to the HATO Corps

rear boundary. (Ref. 17] If there is one dictum of the

Soviet Porces it is to maintain the speed of the advanca.
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Current military readings indicate that the Soviet coammander
desirss +o maintain a speed@ of advance of 50 to 80
kilometers per day under nuclear conditions amd 40 to S0
kilometers per day under non-nuclear conditionms. In order
to be able to maintain these speeds, it will be necessary to
reduce the effects of obstacles so that they do not hinder
the advance of the Soviet forces. The Soviet coamanders
vill be able to do this with their forces becausa of two
primary reasons:

1. Large engineer units are located well forward with
the combat aras.

2. HMany simple engineer tasks will be handled by the
ground gaining coabat arms.

The Soviet forces will probably attack on high speed
avenues of approach with one Motorized Rifle Regiment (MRER)
in the lead folloved by two additional regiments in the
following echelon. The forces will attack with a high rate
of advance and will usually pass pockets of resistance in
_ order to maintain the high rate of advance.

The Soviet commander feels that in order to maintain a
successful offensive operation, a npuserical advantage of 3
to 1 is necessary. A Pront will generally be utilized for

the strategic offensive. This wvar-time only structure
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‘ usually consists of <three or four Combined Aras Armies and
one or two Tank Armies. The Pront will attack with a
structure similar to the following:

Pirst Echelon Three Combined Arms Armies (CAA)

Second Echelon One CAA or One Tank Army

Front Reserve One Tank or Motorized Rifle Division
The objectives of the Pront are of three types,
Imnediate, Long Range, and Pipal. The definition of these

are as follovs:

Immediate 250-280 knm 3-5 days
Long Range 500-560 ka 7-13 days
Pinal 1000 k= 15-21 days

With <“he strategic view as discussed above, the
discussion will now switch to the smaller unit levels for a
look at the tactics. It is iamportant to keep in mind the
Soviet desire to maintain the speed of the attack. In light
of this, as mentioned earlier, normally each forward platoom
will have two tanks fitted with mine plows. This allows the
platoon to make two parallel breaches simultaneously. (Ref.
19] As the lead reconnaissance eleaents nove tovards the
NATO defenses, the elaments will find the msinefields either

by detonating aines, visually, or with vehicle mounted aine
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detectors. Depending on the situation, the elements may mark
the mirefields or they may clear lanes with the organic
mine-plov¥s and rollers. Engineer personnel may affix hose
charges to the nine-plow vehicles to pull through <the
minefields. Rhen the hose charge is detonated, the area
between the cleared tracks from the plow or roller is also
cleared of mines.

If the reconnaissance elements do not locate the
mirefields, then the follow-on units nay. They will
probably locate thkem by detonating a mine. At this point
the commander has basically three courses of action. They
are:

1. Divert off <+he desired axis of advance around the
minefield.

2. Conduct a has*ty breach with organic plows.
3. "Bull through" with whatever assets are available.
Whan the Soviet commander has Engineer units with hia,
then the most probable option will be to "stora® the
mninefield with the engineers in the lead. This operation is
a combined arms operation with tanks providing direct fire,
rtillery providing indirect fire and smoke, and the organic
plows clearing lanes under engineer supervisiou. The

standard method is to use explosives to augment the
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breaching operation. ({Ref. 13,14] Ideally, for a leading
battalion on the main axis of the assault some 6-8 lanes may
be ordered, one for each platoon {Ref. 17,18].

Other obstacles to Soviet movement, such as rivers or
blown bridges, can be overcome by utilizing the the vast
array of Soviet bridging equipment. Tank ditches or road
craters can be countered by the bulldozer blade equipped
tank.

This brief description of the Soviet counter-obstacle
tactics and capabilities is as they exist today. The
description is by no wmeans coazplete, as that would £fill
saveral volumes. There exist many sources for information
in this area. There is some probleam though, in that many of
the sources do not agree exactly vith each other. The one
area that seems to have universal agreeaent though, is that
+he capability of the Soviet forces is awvesome. Perhaps
this is due to the fact that the Soviet leaders recognize
the necessity ¢to continuously upgrade their forces and
equipment.

The research for this chapter provides the basis for the
concepts that are modelled for the Soviet forces in the STAR

Engineer Bffects Module.
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The nex* chapter will discuss and describe some of the

engineer effects modelling efforts that presently exist in
the combat modelling community. These models have provided

some useful ideas in the effort to provide an Engineer

effects module for STAER.
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IV. OIHER MODELLING IDEAS

This chapter will briefly discuss the relevant areas of
three models currently in existence. The Jinforsation
avaiiable to the authors lacks computer code and is very
general 4in nature. The purpose of this chapter is to
highlight some existing modelling ideas that were of soae
use in the construction of the STAR Engineer Effects Modula.
The framework for this discussion is not to explain each
model in detail, but <to highlight each in the following
areas:

1. Obstacle reprasentation
2. Actions at obstacles

3. Actions out of obstacles

A. COUNTERCOH

The first model examined wvas COUNTERCOM, a combat
simulation, developed by BDE Corporation, for evaluating the
vorth of silitary equipment and tactics in Company and

Battalion level Armor/Mechanized Infantry warfare. [ Ref. 20]

1. Qbstacle Representation (COUNTERCOH)
COUNTERCOE models the ainefield in a patterned

representation. The ninefield has several rows in a
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minefield segment and each rov is separated by an “"inter-row
spacing®, Bach row is a series of points (mines) separated
by a fixed intermine spacing.

2. Actiop at Minefields (COUNIERCOM)

COUNTERCOM models mine rollers as a braaching device
with an effactiveness parameter attached to count mine hits
on the roller. The documentation pertaining to mine rollers
doces not explain the rollers representation or bhow its
effects are modelled in the minefield. One other item of
interest <though, is how COUNTERCOM offsets folloving
vehicles around dead tanks in the minefield. This is a
desirable action to be modelled, however, the vehiclas are
allowed to pass too close to each other and thus, the tracks
of the passing vehicles would actually touch the vehicle
being passed.

3. Actions Qut of Obstacles (COQUNTERCOM)

COUNTERCON models the SLUPAE (Surface Launched Unit
Pusl-Air Explosive) sine clearing systea as wvell as mine
clearing 1line charges. These systems are Engineer unit
employed and are beyond the scope of this dicussion. Puture
afforts to install the actual Engineer units and eguipment

in STAR may find this pertinent to that effort. The bypass
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tactic is not modelled in COUNTERCONM. In this wmodel,
Engineer units are not aodelled, however, certain Engineer
equipment is. Indirect fire is played against the defender
but not against <the attacker. The deliberate breach does

not suffer the effect of indirect fire.

B, MIMNEPIELD AND BARRIERS COMBAT SIMULATION

The second lodel.exalined vas the Minefield and Barriers
Coabat Simulation, developed by a British £firm, SCICON.
(Ret. 21)

1. gQbstacle Represeptation (SCICON)

SCICON uses a rov ainefield simsilar to that
previously mentioned for COUNTERCOM. The start po}nt for
<he mines is also BHBonte Carlo'ed in this wmodel. SCICON
represents a scatterable minefield by assuaing a totally
randoa representation. The distance to a nmine detonation
for a vehicle is determined by locating the aines in the
vehicles path, The mean nuaber of aines which fell vithin
the vehicle's 1lane is found by using the density of the
aines and the area of the path. This number say be used or
the actual nuaber of aines could be sampled from a binoamial
distribution. These mines are then placed randoaly in the

path of the vehicls. It is felt by the authors that the
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average distance +to a mine detomation could bLe determined
from the reciprocal of the product of the minefield density
and *hae vehicles width. This expected distance could serve
as the mean of an exponential distribution draw. This would
yield more realistic results and allow the model to benefit
from the memoryless property of this distribution.

2. Agtiong at Obstacles (SCICON)

SCICON is reputed to play plows, rollers, and
plow/roller combinations, however, from the inforsation
available it is difficult ¢to ascertain their representation
and their use within the minefields.

3. Actions out of Obstacles (SCICON)

This model play siinlatos both the breach and the
"bull through" options through obstacles. It is difficult
40 discuss how this is accomplished due to a 1lack of
computer code. In the documentation, bovever, the divert
tactic and hov it is modelled is discussed at great length.
A route to circuavent an obstacle is planned in advance of
the sisulation. This route is called a branch route streas.
The branch route streaama option is triggered at a barrier
decision point. A barrisr decision point is a point on the

route, a route node, that is located, such that, it precedes
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A known Dbarrier. At this decision point, units stop to
determine which actions to take in order to negotiate the
obstacla. This is a kind of pseudo-dyramic movement,
planned for on input, but implemented by tactical ocutcomes.
This is a useful concept and its implementation in STAR

vould pave the way for dynamic route selection.

C. CASTFOREM

The final model to be discussed is CASTFOREM (Combined
Aras and Suppor+ Task Force Evaluation Model), developed by
the U.S. Aray Tradoc Systems Analysis Activity. [Ref. 22]
This is a stochastic, event sequenced, opposing force
simulation of ground combat. This model has an Engineer
process modunle that plays both organic and non-organic
engineering capability and virtually any eagineering task
for vhich the user has the performance data. This modal
vill be discussed in a different format than the previous
models. This is due to the fact that this amodel is still
under construction and the information available is 1in
outline form. CASTFOREX 1is projected to be able to model

Engineer tasks explicitly.
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1. HMethodology
» Task feasibility checked

Personnel availibility
Bquipment availability
Locational resources availability
® Task “ime simulation
# Task assessaent is performed
Resource integration
Resource disintegration
2. Tasks Modelled
Eaplace minefield
Emplace road crater
Eaplace AVLB
Breach sinefield/road crater
Construct protected positions
It appears on examination that <this model will be
gquite data intensive in that it will demand detailed
decision logic tables and performance data, It's general
franevork is cosplicated, yet it does not currently possess
the capability to model tank ditches or bridge demolitions.

¥Ho doubt this will be a capability in the future.
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D. CONCLUSIONS

In order to avoid reinventing the wheel, the current
state of ¢the art in the community has been examined and
briefly described herein. This preliminary research has
provided several useful ideas and given the authors a
perspective on <the current state of +the 1modelling of
Ergineer effects. The next chapter consists of the detailed
description of the naminefield obstacle wmodel and its

associated counter-obstacle tactical responses.
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V. IHE BINEFIELD HODEL

A. INTRODUCTION

This chapter discusses the simulation of the effects of
a mninafield in the STAR Combat model. Implicit in this task
is the construction of the wminefield and the modelling of
its effects on the combat process. This model allous
minefields to be emplaced, cause casualties, impede the
attacker, and cause the attacker to execute predeterained

tactical options.

B. BINEPTELDS MODELLED

In order to model the offecﬁs of a minefield on the
tactical situation on a battlefield it is first necessary to
construct the aodel of the minefield. However, prior to the
discussion of hovw the minefields are modelled, a brief
discussion of vhat is used to model the minefields, the STAR
field module, is in order.

The framework for obstacle simulation in STAR is the
field modulie. Pields are represented as elliptical areas on
the battlefield which influence battls actions and outcomes.

In order to cause actions for entities toc take place, their
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relation with respect to fields must be knowa. Rathar thap
have actions take place at a specific point in time, actions
are +triggered by certain interactions of oentities vith
fields. These interactions are results of either field
boundary crossings, entries and exits, or field internal
actions. The manner in which a boundary crossing or an
internal action is activated takes place in the STAR MOVE
routine. In the MOVE routine, each time an entity moves,
the field boundary distance (FLD.BDY.DIST), to the nearest
field is decremented. When this value reaches zero, then a
field boundary action takes place. Similarly, when an
entity is already in a field, a field 4internal distance
(?L?.IIT.DIST), the distance to the next field internal
action, 1is alsoc decremented. When the PLD.INT.DIST of an
entity reaches zero, an internal action is initiated. Both
these distances are attributes of moving entities on the
STAR battlafield. Obstacle representation and the
simulation of the resulting synergistic effects became a
reality through the use of the existing STAR Pield Mdodule.
Por a more Jdetailed description of this Nodule and its
function in the STAR nmodel the reader is referred %o

Reference 3.
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The firs* section of this chapter coantains infocrmation
pertaining to the actual modelling of a ainefield in STAR.
In this model, five types of ainefields are simulated, they
include, the anti-vehicular minefield both patrerned and
scatterable, the anti-personnel minefield both fragmentation
and blast, and *the Claymore.

1. The Agti-Vehicular Patterped Hipefield

The patterned anti-vehicular ainefield consists of a
series of belts with aines located on the belts, These
belts may be considered as lines with the mines reprasented
as points on the lines, In this respect, the amines are
considared +*o be dimensionless. The belts are nuabered
sequentially as they are encountered. The odd rnuabered
belts have mines located at even numbered nmine locatioans,
i.e. at 2,4,6,... meters. The even numbered belts have
mines located at odd numbered locations, i.e. at 1,3,5,...
aeters. Thus, each belt has a constant density of .5 mines
per aeter of ainefield frontage. The standard planrping
packages for u.s. patterned minefield densities are
nultiples of this constant density. [Ref. 7] In addition,
the use of .5 also sakes the simulation of the mine's

location with respect to the vehicle wuch easier to
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accomplish., Sach belt simulates three rows of a minefield.

- e

'y In an actual minefield, three separate rows placed in a span
of approximately 16 meters <forms one belt. In order to
simplify the process cf modelling this activity, one belt of
this model actually represents the projections of the three
rows onto one single line.

This basic belt <construct is used im conrnjunction
vith the existing STAR field module, to model the patterned
ninefield. (Ref. 3] The basic idea is that the mine belts
will be superimposad on the £field ellipse. The density of
mines (per metar of front) of the minefield is used to
determine how many belts are necessary. Once the number of
belts is determined, then ¢the size of the field'ellipse
needed can be deterained. The size of the ellipse is
computed in the following manner:

The seai-major axis equals the total width of the
minefield divided by 2.

The seai-minor axis is determined bg the formula: number
of helts plus 1 multiplied by the belt spread in meters
minus 10 meters.

This total is then divided by 2.
The resulting value is the length of the semi-minor axis of
the ellipse. 1In symbols:

seai-minor axis = (((num belts +t)*®(belt spread))-10)/2
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. The following sketch of an elliptical aminefield with <tha
mine belts superimposed should halp ¢to clarify <zhe

construction.

ﬁWwﬂEgr#ﬁj]

| [ SEMI-MINOR
l AXIS
BELT
— - — R
SPREAD |~ d

Pigure 1: Hinefield Representation

With the previous formula in wmind, ar example will
be worked. A mipnpefield with a density of 1.5 sines per
neter of £ron-, a belt spread of 50 meters, and S00 seters
vide is desired. Using the fo:lﬁlas above <the seai-sajor

axig will first be coamputed.

1. The semi-major axis of the ellipse is the width of
the mainefield divided by two, thus, in this case it is
500/2 or 250 aeters.

2. The foraula for the coaputation of ¢the seai-minor
axis length yields the following:
a. nusber of belts reguired ognals tho density

dcsiregsdil !i°25 ihc do?sgty n sach belt.

b. ((nuaber of b‘lt”}kﬂhg%‘ By 3‘: L/ 2etars.
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Thus, for this minefield the semi-minor axis is 95 meters
and the semi-major axis is 250 nmeters.
Pirally, 3in wmodelling the patterned ainefield two
assunptions are made:
The minefield is homogenecus in nature.

The mines may be played in the model in various states

of nasking these states range_from buried and wvisuall
undetactable to being  plaéed on the ground an
tharafore, subject to avoidanca.

2. ZThe Apti-vehicular Scatterable Higefield
The an*i-vehicular scatterable ainefield is
repr2sented as a uniforma distribution of mines throughout
the area an elliptical field. The basic concept of the
simulation of a scatterable ainefield is that an expected
distance to mine encounter is determined. The technique for
determining +he distance <¢to0 a aine encounter wvwill be

described in detail in the following section. In order to
emplace a aninefield the following steps are involved:

a. Select the desired minefield size by specifying the
sapi-pajor and semi-minor axis lengths.

b. The sinefield density is conguted b{ dividing the
2{{ ;g‘of sines in the ainefield by the area of the

In syabols: Minefield Density
number of aines

area of ellipse
c. The expected distance to a mine encounter is equal

to *he reciprocal of the dth of the vehicle times
the dens typot the linofiofi.

In syabols:
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Expected distance to erncounter
= 1.0/vehicle vidth*minefield density

The 2xpected distance to a mine encounter is then used as
the amean value for a sampling froa an exponential
distribution. The value that is drawn is the distance to a
mine encounter for the particular vehicle concerned.
Repeatad draws in this manner yield the distances to each
successive mnine encounter and the vehicle moves through the
minefield in this fashion. This wsinefield is also assuaed
to be homogeneous in nature.
3. 1The Anti-persopnel Blast Ninefield

The anti-persornel blast ainefield is represented in
a manner that is siailar to the methodology utilized for the
Anti-vehicular scatterable minefield. The mines are assuased
to be uniforamly distributed throughout the area of the
elliptical field. The mninefield density is célputed in the
same manner as the scatterable ainefield discussed above.
The expected distance to a mine encounter £for a disamounted
infantry entity is then determined by utilizing the Aray
Small Arss Requirements Study (ASARS) foraula. A randos
nuaber draw from a Uniforms (0,1) distribution is made and
the draw is then substituted in the following formwula:

Distance to a aine encounter

= =(2.5)%1n (1~Drav)/ainefield density*foot width [Ref. 23]
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If the entity is a vehicle, then the distance to a aine
encounter is computed by draving from an exponential
distribution with a mean equal to thke expected distance for
a vehicle mine encounter. This expected distance is equal
t0 three divided by the product of the ainefield density and
+he width of the vehicle. An assumption is made that the
tracks/wheels of a vehicle constitute one third of the
vehicle width.

Expected distance for vehicle mine encounter
= 3,0/ainefield density®width of the vehicle
Thus, the antity moves through the field by distances from

mine encouater to aine encounter.
4. The Apti-persopnel FPragmeptatjop Mipefield

There are two types of anti-personnel ainefields
considered in <¢this wmodel. The types are the roqﬁlar
fragmentation mine and the Claymore.

a. Regular Pragmentation Mines

The regular anti-personnel fragmentation mine is

represented as a circle with a sgquare superimposed on it.
The tripwires of <the mine are represented as extensions of
the diagonals of the superimposed square. (See Pigure 2)
The aines are placed in an orientation that favors the

attacker. This is accomplished by orienting the nmine so
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[ MINE

7!”%WI€///// TRIPW/IRE

Pigure 2: Reprasentation of fragamentation aine

+that the attacker will always bhit the tripvire at a 45
degree angle. The actual length of the tripwire exposed to
*he attacker is the prcduct of the cosine of 45 degrees and
the length of <the <tripwire. The reason for this
conservative action is to allov for cases in real life vhen
the tripwire does nct deploy as is intended by design.
Thus, the total <tripwire length that is exposed to the
attacker is really the projections of the effective lengths
of sach tripwire on%to a 1line perpindicular to the direction
of movenent of the attacker. The length of the tripwires
available to detonate the aine (effective triggering width)
is aqual to two times the effective leagth of the tripwirs.
(See Pigure 3) The ainefield density is found in exactly the

sane manner as for the scatterable ainefield.
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Pigure 3: Effective Tripvwire Length
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The expected distance to a aine encounter is computed by
using the reciprocal of the product of the minefield density
and *he effective trigger width of one aine. This expected
distance is then used as the aean for a saapling fros aa
exponential distribution in order to determine the actual
distance to the mine sncounter. Vehicles are assumed tc not
be subject 20 the effects of a fragaentation aine, and thus,
need no4 have expected distances cosputed; They are allowed
20 maove freely through the sminefield with no effocts froa
the aines. Vehicles 2o, hovever set the aines off and thus,
decresase the density of the minefield. Iz this iteration of
the module, dissounted infantrysan in the area of anti-
personnel fragmentation mines detonated by vehicles, are aot
subject to assessaent as casualties froa the detonations.

The dismounted infantrymen are however, subject to the
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effects of aines detonatad by dismounted alements ia taeir
rgspective platcons.
b. Claymore Pragmentation Mines
The effective casualty area of a Claymsore aine
is a 60 degzee arc with a radius of approximately 100
meters. The activaticn area of a Claymore is represented by
an ellipse with a semi-ainor axis of ¢ meters aad a seai-

najor axis of 24 meters.

EFFECTIVE
CASURLTY
ARER
FCTIVATION zngsz7zo~’0F
MOVEMENT
ARER <

Pigure 4: Chynd:o Hine Representation

The seai-major axis is oriented parallel to the direction
the attacker is moving. Once the ellipse is entered, the
distance to the aine encounter is determined to be twenty

perxcent of t“he length of the seai-major azxis. (See Pigure 4)
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When the entity has travelled that distance, the Claymore
detonates and casualties are assessed based on the effective
casualty area for a Clayaocre mine. Any aember of the
triggering entity's platoon witain the effective casualty
area of the Claymore at the time of detonation may be
;ssessed as a casualty from the blast.

This concludes the general discussion of the
representation of minefields in STAR. The discussion now

centers on the subject of what the physical representation

yields in the STAR model.

C. THE MINEFIELD IN STAR

The mode) of a minefield must produce two pieces of
information, the distance an entity travels prior to a mine
encounter and the consequences of that mine encounter. In
order to understand how this information is obtained, the
folloving discussion explains the function of the minefield
in STAR. In the MOVE routine, the model is continuously
computing the distances to fields, 80 that appropriate
actions may take place. These actions amay take any of three
forms, field entries, field internal actions, and fleld
exits. During the discussion of the three types of actions,

several key routines are also described. A thorough
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understanding of these key routines is a necessity if one is
¢o understand +his simuwlation of Engineer effects on the
combat process.
1. Bipefield Eptry Actions

In the model, as an entity crosses a field bouadary
a test is made to determine the type of field being entered.
Onca the fisld is determined to be a minefield, then the
distance to a aine encounter is coaputed, This computation
takes place in the routine named MINE.SCHEDULE, (See Figure
5)

a. Routine MINE.SCHEDULR

In MINE.SCHEDULE the distance to a aine
encounter will be deterained. Pirst, the the major category
of the minefield is determined.

() Anti-vehicular HNigefields. The second
action is a determination of the systea type of the entity
that crossed the boundary. If the eatity is a dissounted
infantrysan, then the minefield has no effect on the entity
and he is alloved to proceed through the ainefield. This is
due to the assumsption that a dismounted infantryman is not
able to activate anti-vehicular nines. If the entity is a

vehicle, <then <the mine <type is checked. The =nine type
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Pigure S5: Routine MINE.SCHEDULE Plowchart
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dictates vhether the minefield 1is scatterable or patterced.
Once the type minefield is determined, then *he distance to
2 mine encounter is computed.

If the type of minefield is scatterable, the
computation of the distance to a minpe encounter takes place
as follows:

1. The minefield density is deterained by dividing the
Egga iggabet of mines in the field by the area of

2. The width of <the appropriate vehicle is obtained
from the vehicle dimension tables.

3. The expected distance to a mine encounter is equal
to 1.0/ (width of vehicle®*ainefield density).

The actual distance _to the aine eacounter is
dztertine Y sampling froa an exponential
distribution #with Rean - egqual to the “expected
distance computed abovae.

If the minefield is a patterned or hand-eamplaced
sinefield the distance to the mine encounter is determined
as follows:

1. The direction of amovement is determined for sign
.2 1is it positive 9or negativn. If the direction
TR R R Sy R
230" 8egrees is egdal to 5’6 degreds. " pie.

2. Once the direction of movement is converted, it is
“hen translated to the coordipat _l{gttl rcﬁativa to
the orientation of the a n: ield. The angle
nofissary for the translation 8 called THETA, and
wi be used in further computations

3. The distance to the minebelt encounter is equal to
the belt cggoud divided by the absoclute value of the
sine of THRTA.
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(2) Anti-persopnel Hinefield. If the minefield

*ype is determined %o be anti-personnel, +then the followiang

actions take place:

a.

b.

The minefield is checked to see if there are still any

undetonated mines remaining in the field. If all <he

mines have been detonated, then the routine returns

with no further action.

If the minefield is still an active casualty producing

field, then a <+test is made to determine if the mine

+ype is blast or fragmentation

1. If the field is a blast type minefield, then the
activator is checked to deteraine is a dismounted
infantryman. A dismounted infantryman receives a
distance ¢t0 a mine encounter computed by nsing the
ASARS forsula. If the activator is a vehicle,
then the distance to a sine encounter is coamputed
using the vehicle dimensions, ninfield demsity,
and a sample from an exponential distribution as
previously described.

2. If the mine is a fragmentation mine, then a check
is made for Claymore aines. If the aine is a

Claymore, then the distance to activation 1is
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compu+ed, When the fragmentation aine is not a
Claymore, then the activator is identified. The
expected distance to a mine encounter for a
vehicle is based on the zeciprocal of twice the
effective tripwire 1length plus the vehicle's
width. This expected distance is used as the mean
of an exponer:ial distribution saapling. Por a
dismounted infantryman, the distance to a aime
encounter is computed based on tha tripwire length
and a saapling from an exponential as discussed
previously.

c. Pinally, the density of the minefield is decreased for
+he next activator by subtracting one froa the total
remaining mines in the field.

Thus, the action at a wmicefield entry will
return the distance to the next aine encocunter for the
scatterable anti-~vehicular minefield, +the distance <to the
next mine belt for the patterned anti-vehicular sinefield,
and the distance to a mine encounter for both anti-personnel
minefields and *he distance until detonation/activation for
a Claymore mine. The entity attribute PLD.INT.DIST is now

assigned the value of the distance returnped froa

66

o A ————————..o . -

AR




MINE,SCHEDULE. Once the entity travels this distance, then
the nex* action, the field internal action takes place.
2. Minefield Internal Actioms

The entity has travelled the appropriate

FLD.INT.DIST in “he MOVE routine. An internal action for a
sine 2ncounter now occurrs., During a wminefield internal
action, several actions may take place. In general, the
actions include such events as the slowing of the speed of
the vehicle, the lowering of the mine plow, the assessment
of wmine hits on the vebhicle, and the altering of the
platoon's formation. In this section of the chapter, the
assessaent of waine hits on a vehicle is discussed. The
remaining internal actions are discussed in the detailed
description of the ainefield internal actions in section
B.2.b. of this chapter. During an internal action Routine
POP.A.MINE is called. (Sea Figure 6)
a. Routine POP.A.MINE
POP.A.NINE does the following:
1. Detormines the number of aines hit, if any.

2. Deteraines the location on the vehicle of any hits,
i.e9. & bell or a tiack hi¢ and the distance froa
zhe mine detonation if the entity is a dismounted

nfantryaan.

3. Determines the damage froam the mine encounter based
on the mine lethality data.
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Boutine POP.A.MINE Plowchart

rigure 6:

R

68




o -

In routine POP.A.MINE, a test is made to
determine if the mine can be detected and avoided, (a
scattarable or a hand-emplaced type that is not buried).
[Ref. 24] If the aine can be detected, then a randoam number
is drawn to determine if the mine is avoided. When a mine
is avoided, then a nev aine encounter distance is determined
and the en+tity continues to move. The next internal action
vill occur at the new mine encounter distance. 1If, however,
the sine is hit, then a check is made to determine if the
entity is a vehicle or dismounted infantry.

If the field is an anti-personnel ainefield and
the entity is a disaocunted infantryman, then the ainefield
is chacked to see if it composed of blast or fragmeantation
mines.

1. If the ainefield contains blast mines, then the
soldier will die because he has Just stepped ¢n a aine,
Routine ATTRIT is called ¢to update the simulation with
respect to the fatal disposition of the soldier that caused
+his action.

2. If *he minefield contains fragmentation amines,
then the exact location of the mine is determined. Then,

the distance from the mine detonation to each member of the
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activa*or's platoon is computed. If an entity is within che
casualty radius of the aine, then routine PROB.MINE is
called. Routine PROB.MINE accesses the mine lethality data
for the wmine detonation against personnel. This data is
based on the type mine, <the entity's posture at the time of
detonation, (standing or prome), and the distance from the
entity to +the mine detonation locatioen. The lethality data
returns a probability of kill that is then Monte Carlo'’ed to
determine the soldier’s casualty status. The result of the
Monte Carlo is then sent to routine ATTRIT to update che
simulation with respect to the soldier’s status.

When the activating entity is a vehicle, <then a
check is @made to determine the type of ainefield entered.
If the nainafield is an anti-personnel aminefield, then no
damage is assessed against the vehicla. When the type of
minefield is anti-vehicular, then a test is aade to
deteraine if the minefield is patterned or scatterable. If
it is scatterable, <then a random number is drawn from a
Uniform (0,1) distribution to deteramine the mine detomnmation
location on the vehicle. An assumption is sade that one-

third of the vehicle bottom area is track and two-thirds is

belly. The randos number is then Honte Carloted against

70

o TR L e T i B A SRR st wccnme- . .




]
i
1
W

po o

this standard +¢o determine the location of the aine hit,
Once the hit 1location is deterained, routine PROB.MINE is
called. PROB. MINE accesses the vehicle lethality data for
mine hits based on the mine type, vehicle type, and the hit
location on the vehicle. PROB.MINE passes the appropriate
lethality data *o routine ATTRIT, the damage to the vehicle
is assessed, and the simulation is updated.

If the mine types/ainefield is patterned anti-
vehicular, the following cosmputations are made:

1. The number of the next belt to be hit is determined.
2. The distance to the outer boundary is coamputed.

The outer boundary is the tangent line on the ellipse that
is perpendicular to the semi-major axis. This distance is
computed in several steps. The first step is to convert the
X coordinate of the location of the vehicle to an X prime
location in a coordinate system that uses the major axis of
the field as the X axis and the ainor axis of the field as
the Y axis. X prime is obtained by the translation formula:

X'= X®*cos(rotatior angle) +Y¥¢sin(rotation angle)
The distance to the outer boundary (DTOB) is now calculated
as the absolute value of the difference between the X

coordinate value of the center of the field and the X prime
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value described above. This number is then subtractad froa
the 1l2ngth of the semi-major axis of <the field. This
forsula is applicable to both sides of the minor axis of the
field. It is this distance that is the key to superiaposing
the mine balts on the elliptical field, and thus, the
locations of the mines relative to the vehicle's position.
The vehicle width (VW) is also adjusted to account for the
angle of vehicular movement. Next, the integer amine
location number Just to the left of the vehicle
(NUM.LEFT.SIDE) is determined. The routine then deteraines
if the belt is even or odd, and consequently, if the smines
are located at evén or odd integer 1locations.  The
NUM.LEFT.SIDE is +then adjusted to the appropriate odd or
aven integer further to the left of the vehicle. A loop
search is then conducted to determire wvhere the aines are
located in relation to the vehicle; track, belly, or aiss.
Again, the assusption is made that the track takes up one
third of the vehicle width. The detonation 1locations are
found and routines PROB.MINE and ATTRIT are called to asseéss
the damage. The toutine PROB.MINE vill now be

described. (See Pigure 7)
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b. Routine PROB.MINE
The purpose of this routine is to access the
appropriate aine lethality data and assess the damage %o the
entity.
Por dismounted infantcy the 1lethality data is

stored in a three dimensional azray called GRUNTLETH. The

Table 6: GRUNTLETH

Mine type Posture of soldier Distance froa mine
detonation

1 816 1 soldier standing distance is in meters

2 AD#H exceBt Claymore data

3 M74 2 soldier prone by 10 metel increaments

4 Claymore

dimensions of GRUNTLETH are four by two by five.
The value that is returned from GRUNTLETH is a probability
of kill.

If the mine is anti-personnel, then a check is
zade to determine the actual type of nmines in the field.
When the mine is a blast aine, then the soldier becomes a
casualty. If a soldier activates a fragmentation nine then
any member of his platoon may be affected. The posture of
each soldier 4in the platoon, his distance from the mine
detonation, and the type mine are used to access GRUNTLETH

in order to determine a probability of kill. Por each amine
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detonation, a ©probability of kill for each live platoon
seaber is determined. This probability is Monte Carlo'ed by
drawing from a Uniforam (0,1) distribution to determine if
any soldiers are casualties as a result of the blast.

The mine lethality data for vehicles is stored
in the array MINELETH. MINELETH is a four dimensional array
that is five by eight by two by four. The data stored in
MINELETH is Ballistics Research Laboratory (BRL) lethality

data, It is stored as follows:

Table 7: MINELETH

Mine Type Vehicle Type Detonation Damage
Location _Probabilities
1 =7g 1 T:gk 1 Track ggbility
o epove
3 531 3 Connang 2 Befly uoﬁ/g rer .
4 815 4 BRDN Hit Catastrophic
5 119 S Zsu
; SP How
SA1t
8 SPAT 12

Routine PROB.MINE first tests to determine the
mine type. If the mine is anti-tank, <then the system type
of tha activating entity is determined. With the type anti-
tank aine, vehicle type, and the detonation location on the
vehicle, MNINBLETH is accessed and the appropriate damage

probability values are returned to routine POP.A.MINE,
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At this point, the program would return from
routine POP.A.MINE and call routine MINE.SCHEDULE. A new
distance to a aine encoﬁnter is determined and the cycle
continues until the entity becomes a casualty or exits the
minefield.

3. Field Bxit Actions
when an entity exits a ainefield its speed is
upgraded to the maximum alloved by <the terrain. If a lane
has baen cleared through the minefield, then this
information is stored for future use by follow-oz eleaents.
The previous disgcussion has described how the
minefield is represented in the STAR model. In the next

section, the discussion will focus on the symergistic

effects modelled.

D. SYNERGISTIC EPFECTS
In this section, the tactics aand synergistic effects of
ainefields are discussed.
1. Iactical Altezrpatives fof the Cossander
A tactical cossander encountering a miaefield Ahas
basically three alternatives to choose froa:

a. He may choose to conduct a hasty breach if the eait
possesses any live plows or rollers.

b. He ma b 8 the wsinefield it the tactiocal
situat!on pz¥=1tl.
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C. He ma as a last resort order a "buli through®

o era 1on, g it driving {he vehicles through he

nefiel to Clear a ane and “taking
casualtles.

The choice that the commander aakes is based on
wvhether or no* he possesses knowledge of the minefield. The
manner in which *he knowledge is gained is irrelevant, What
is relzvant though, is when the knowledge is gained. If the
commander gains the knowledge prior ¢to entering the
minefield, *hen there is more £flexibility in the selection
of tactics that are acst beneficial for the anission of the
unit. If, on the other hand, be gains his knowledge the
hard way, i.e. by detonating a uine, then the commander is
forced to react in a different fashion. In the design of
this model, some judgmental decisions based on knowledge and
experience have beaen made. As a result, certain tactical
alternatives vere chosen for simulation in this Engineer
Bffects Sodule. A recapitulation of the tactical
alternatives in this module are included in Table 8.

The expected tactics of both the US and the Soviet force
cosnanders are the basis for this model.
2. fpigefisld Synergigtic Actions
The general ainefield effects simulated will now be

described. As mentioned above, the knowledge of the
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Table 8: Tactical Alternatives at an Obstacle Encounter

1. Conduct a breaching operation through the obstacle

vhenever the platoon possesses the proper
breaching equirment. . .
2. :ggil;thiouug" the obstacle if specified by the
n in .
3. If the "bu through" is not specified, then the
entity will:

a. "Move to a cleared lane through the obstacle,

if one exists.

b. Bypass the obstacle if a bgggss exists and no

clear’lane exists through the tacle.

ninefield and *he aission of the force are the driving
factors in the selection of the couanter-obstacle tactics.
In +this section of <the chapter, the breach and "ball
through" actions are discussed. The bypass action will be
discussed in Section 3. of this chapter. It 1is for this
reason that the discussion will begin with the knowledge
attribﬁke of the field. The knowledge attribute of the
field may have any of four values, 0,1,2, or 3.

a. 0 or 1 means that there is no irio: knowledge of the
existance or location of the ainefield.

b. 2 means that the minefield's location, but not its
) tegi, is knovg.and that partial lanes through the
pinefield may exist.

c. 3 means <that the nminefield, and any clear lanes
through it are known.

(See Figure 8) As an entity crosses the field boundary into
a minefield, the knowledge level on the field is checked and

the appropriate action is taken.
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Pigure 8:

General 8inefield Boundary Actions Plovwchars
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a. Actions with No Prior Knowledge

If the knowledge level is O or 1, then routina
MINE.SCHEDULE is called <+o coapute a distance to a wmine
encounter. If +the minefield type is patterned or thand-
amplaced, then once this distance 1is traversed by the
antity, a detonation occurzs and the knowledge level is
changed to two. If, however, the mines are visually
datectablae, then the possibility of avoiding <the mins
axists. If the distance to the mine encounter is greater
“han <+he aminefield visual detection distance, then the
ninefield is allowed to be detected without a detonation
occurring. The minefield visual detection distance is
designated by the user. Two studies on the subject, the
TEMAWS study and a study conducted at Ft Drua N.Y. ([Ref.
25,26], may be helpful in the determination of this wvalue.
The distance for the entity to travel in the ainefield is
set to this visual detection distance, and the knowledge
level on the minefield is set to two. If on the other hand,
the encounter distance is less than or egqual to the visual
detection distance, <+then routine POP.A.MINE is called, the
detonation occurs, and the knowledge level on the minefield

is set to two.

80

SR e el o s et s

AR



" R

The knowledge level is two, and if the entity is
a vehicle the nex* check is to determine if there are any
alive plows remaining in the platoon. If no plows are
alive, then the platoon turns around and 1leaves the
minefield on the same path it entered. The pext action for
this 2xiting platoon is a decision ellipse entry action.
This action is discussed in Section E.1. of this chapter.
If *he platoon possesses a plow that is alive, then the
platoon stops for a plow activation time and changes ¢to a
plow formation (the plow leading with all other vebhicles
followving in column directly behind the plow). The platoon
also has its speed degraded by a plowing speed factor.

In using a aine plow to clear a lane through a
ninefield several assumptions are made about plows.

1. Plows clear all mines from the path of the tracks of
the vehicle.

2. The plow suffers no degradation due to mines hitting
the skids.

3. Pollowing tanks are able to follow directl{ in the
g§:§§§dc earad by the plow as a result of the beras

Oonce plowing begins, routine MINE.SCHEDULE is
called to es*ablish a newv amine encounter distance. If the
plov vehicla is still alive when this point is reached, then

routine MINE.SCHEDULE is called again to compute a newv mine
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encounter Jdistance. This process continues until the
ainefiald boundary is crossed or the plow vehicle is killed
by direct fire. If the plow is killed during the travel to
the next mine encounter, then there are two options for the
platoon, the dead plow may be pushed by the following tank
or tha2 1live vehicles wmay offset around the dead plow apd
attempt to make a lane through the field without it. When
the plow vehicle 1is dead, then a draw from a Uniform(0,1)
distribution is made. The random nuaber is Monte Carlot‘ed
against a user specified probability of pushing, to
determine which option, pushing or offsetting, is selected.
I¥ the cffset option is selected, then routine
POP.A.MINE is called to assess mine damage to the lead tank
at the location of the mine detonatioxn. The speed of the
platoon is upgraded to the maximum allowed by the terrain
ard routine MINE.SCHEDULE is <callad to deteraine the
distance to the next sine encounter. At the mine encounter,
routine POP.A.MINE is called and the damage is assessed to
+he lead tank. This process continues until either the
platoon is depleted or the minefield is exited. If the push
option is selected, <the platoon's speed is degraded further

froa the current plowing speed and the platoon continues to
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move <+hrough the wminefield just as though the plow were
alive. Several assumptions are made with respect <to the
pushing option.

1. Another tank can push a plow tank provided that the

tracks are still on it. A plow tank killed by
dlregtd fire is assumed to still have its tracks
mountad.

A pushing *ank gains_a slight advantage against
direct _fire weapons due to the fact that it is
shielded somewhat, by the tank it is pushing.

3. A platoon can onli elect to push the glow once. I1f
the pushing vehicle is kille the option to push it
and the plow does not exist.

4. The pushing tank is able to follow directly in the
cleared track path of the plow.

Once the pushing has bequn, routine MINE.SCHEDULE is called
to compute the distance to the next mine encounter. At the
encounter, *“he push tank is checked to see if it is alive.
If i+ is still alive, then the process continues until
either the platoon exits from the field or the pusher dies.
If the pusher is dead, then <the offset sequence begins and
continues as previously described.

The next path +to be described is the case when
the knowledge level is two. Again, the reference vwill be to

Figure 8.
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b. Actions with Knowledge Prior to Entry

When the knowledge level is two, upon entry into
2 minefield, an entity need not detonate a aine to find out
that a3 minefield exists, The platoon is already aware that
a minefield exists and first checks for an alive plow in the
pla+toon. After this, +the path is the same as described in
the ©previous section £from the poiat where the knowledge
level was changed to two.

c. Actions @hen a Lane is Known to Exist

The final case to be discussed for the minefield
actions is the case when thé knovledge level is three. This
means that there is a clear 1lane somevhere through the
ainefield. This 4is the final case to be described froa
Pigure 8,

A check is made to see if the route the platoon
is “ravelling is clear of mines. If this is not the case,
then the same path as a knowledge level of two is followed.
The unit will attempt to gain a breach. The reason for this
i. that the coamander takes actions to secure additional
lanes through the minefiaeld. The desire of threat unit
coamanders to securqe at least one lane per platoon is

discussed in Chapter 3 of this thesis. If, hovever, the

84




‘Wl‘w:;w -

platoon is travelling on a cleared route, then the platoon
is assembled into a coluan formation and the speed is
degraded for lane travel safety. The formation and the lane
speed factor are both input parameters. In this case, two
additional assumptions are made:

The follow-on platoons will be able to follow directly
in the cleared, marked lanes.

If a tank is killed b¥ direct fire while travelling on
o]

the c¢leared lane, the 1louing vehiclgs will be able to
ggg the dead tank out of thé way and continue on the

Bach of the above knovledge cases eventually
yields the same result, a ainefield exit. Basically, there
are two actions that occur at a minefield exit. If the

vehicle is exiting the minefield ellipse as the result of

clearing a lane, then the knowledge level of the minefield

is changed to three and the platoon conditions are reset for
future minefield encounters. The knowledge attribute allows
follow-on units to know that this particular route through
the minefield is clear. If the vehicle is not exiting as
the result of clearing a lane, then it is amoving in a
reverse direction back along its route towards a field
ellipse called a decision ellipse. The decision ellipse arnd
its function in the w=module is discussed in detail in the

next section of this chapter, Section D. 3. In this case,
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“he speed and formation are upgraded to the original
formation and speed but a cleared lane is not recorded.
3. The Decision Ellipse

In the previous section, reference vwas made to a new
type of field, the decision ellipse. This creation is the
key to the capability to insert pseudo-dynamic amovement into
tha STAR combat modelling process. The decision ellipse
allows the elements in the simulation to make route changes
based upon the tactical situation and the status of the
platoon's organic breaching equipment. The movement has
been labeled as pseudo-dynaaic because the alternative route
options must be planned in advance as input, however the
actual.selection from the alternatives is dictated by the
battlefield situation.

The decision ellipse is located on a route such that
it will be encountered prior to an engineer obstacle. The
decision ellipse is to be located such that it affords the
attacker maximum cover and concealaent from eneay direct
fire. At the decision ellipse, the first decision
concerning the ainefield is made.

The general actions that take place at a dacision

ellipse will nov be discussed. (See Pigure 9)

.
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Pigure 9: General Decision Ellipse Flowchart
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' The decision ellipse is linked to the obstacle ellipse that
is associated with it. This is accomplished by tha use of
an integer obstacle ellipse naae. As a vehicle moves into
the decision ellipse, the knowledge level of the oyftacle is
ascertained by linking to the appropriate obstacle ellipse.
If tha obstacle ellipse knowledge level is 0 or 1, then the
vehicle passes through the decision allipse with no further
action. If the knowledge level is +two, then the platoon is
checked for the presence of a plow. If the plow is alive,
then the platoon continues to move with no further ac*ion ia
the decision ellipse. If the plow is unot alive, then the
platoon is given its bypass route and next movement contrel
peint (MCP) and moves toward the new route. If the
knowledge level is three, the platoon is checked for the -
presence of an alive plow. If the plow is alive, the
platoon will continue to move on its <route through the
decision ellipse with ﬁb further action until the minefield
boundary is crossed. If the plow is not alive, then the
platoon will obtain the route and MCP of the <cleared lane
and move to it.

In order to better illustrate the concept of the

decision ellipse the reader is referred to FPigure 10 for the

following discussion of some situations.
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Pigure 10: Decision Bllipse Bxample
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t Bach rout2 has a platoon travelling onm it. The decision
' @llipses were set up in the following manner:

Decision Bllipse Bypass Route Bypass MCP

: A 1 2
‘ B 2 2
c 3 2

Situwation 1:

RT 3 1is a cleared route through the asinefield. The
platoon travelling on RT 4 has reached the decision ellipse
and does no*t have a plow vehicle alive. The knowledge level
§ of the obstacle is 3, thus, there is a cleared lane through
) ;he minefield. The decision ellipse tells the platoon to go
t to the cleared lana located at RT 3 and HCP 2.

Situation 2:

The platoon on RT 3 reaches decision ellipse B and

their plow is dead. The knowledge level on the obstacle is

2 because other platoons have entered the minefield and are

attespting Eo clear lanes throujh it. The platoon on RT 3
does not have a clear lane or a plow, therefore it will go
to the bypass, RT 2 and HCP 2. As the platoon reaches
decision ellipse A on its bypass route it will again check

to see if a lane has been coléletad through the minefield.
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If «hare still is no lane through the minefield, the platoon
will bypass %o BRT t and MNCP 2. These bypass routes and 4CPs
are kept as attributes of the entered decision ellipse. if
however, <*he knowledge level is 3, because a lane had been
coapleted while tha platoon was msoving from B to A, then
the platoon will move to the route that contains the cleared
lane. The location of the information about the cleared
lanes is carried 1in a three-dimensional array called
TRAFPIC.CONTROL. The following information is stored for
each route for each obstacle:

1. Route number of the route being travelled.

2. Decision ellipse MCP on that route.

3. Cumulative distance clear in the obstacle on the
route.

4. The most recent distance to a mine encounter for the
lead vehicle of the lead platoon in the ainefielad.

S. The number of mine encounters scheduled thus far for
Eigegi:isnts travelling on this route through the

For a more detailed discussion of the TRAFFIC.CONTROL array,
see Appendix A.

In +this saction, the discussion has been of a
general nature with regard to what is modelled. This is a
good foundation and a necessary prerequisite for an

understanding of the next section, wvhich consists of a
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de+ailed description of <the actions that take place at the

various locations pertaining to fields.

E. DETAILED FLOWCHART APPROACH

In this section the discussion is divided into three

categories, actions at field entry, <field internal actions

‘and actions at field exits. Section C of this chapter,

gives the reader an overview of the synergistic effects
captured in *his model. This section discusses in further
detail how +he desired synergistic events are captured in
this model of “he combat process. The reader is advised
that routines POP.A.MINE and MINE.SCHEDULE play an important
role in this discussion and thus, should be understood well,
prior to continuing. This model is coanstructed in a fashion
to account for many simultaneous actions occurring on the
battlefield. For example, several platoons may be aoving
through the same minefield either on different or coamon
routes or combinations thereof, concurrently. The ability
to handle many simultaneous actions necessitates the use of
many flags and tests in order for the model to discern which
éntities are involved in the actions. It is for this reason
that the reader will notice a great number of tests and
different situations covered in the following discussions.

The decision ellipse will be discussed first. (See Pigure 11)
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Pigure 11: HNInefield Decision REllipse Plovchart
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1. The Decision Ellipse (Datailed)
The decision ellipse on each route carries

the folloving additional attributes as information:

Table 9: Decision Ellipse Attributes

P1.PLD The bypass route for this route.

P2.FLD The bypass MCP on the bypass route.

P3.FLD The field nuaber of the obstacle associated
with this de Lston ellipse

24.FLD Ehelnul eg o e route thls decision ellipse
s loca

P5.FLD he MCP Snsgde the decision ellipse.

#hen an entity enters a decision ellipse, the
decision ellipse attempts to link to the minefield ellipse
in order to obtain the knowledge level of the minefield.
The liPk is possible because the decision ellipse is given
the integer number nam: vf <the minefield it is associated
with as an attribute. If the decision ellipse is able to
link to the minefield, then the route through the decision
ellipse also goes through the minefield. In order to ensure
+hat the next ac*ion is a decision ellipse ezit action, the
internal distance for the vehicle is set +to plus infinity.
If the link is not possible, then the decision ellipse is on
a route that is a bypass around the ainefield. If the
entity is on a bypass route, then the entity must utilize

the formation on the route. Hovever, if the entity is

94




» u“.‘

utilizing lateral movement in order to <circumvent the
obstacle, then the route formations are not used. This
instance requires a more detailed examination.

In order to introduce lateral aoveament between
decision ellipses on different routes, pseudo~dynamic
movement, <*“he formation dictated by the route had to be
overriden.[Ref, 27] Wher using route formations, movement
is conducted by the projection of the vehicles location onto
the route with respect to the amovement control points (MCP)
on that route. Th¢ vehicle is considered to be through an
MCP as soon as its projection on the route is. When moving
laterally, this does not suffice. Por lateral movement, the
vehicle itself and not its projection must pass through the
NCP. This action is accomplished, by setting an existing
vehicle attribute, FORMiLiCODE, to zero. Setting FORMACODE to
zero overrides the route formation and causes the eatity to
proceed directly to an MCP. This insures that the entity
gets to the BCP, not just its projection.

At a decision ellipse, several additional actions
take place. First a check is made to ensure that <he entity
is moving in the direction of the attack, rather thar cos::

back from the obstacle. If the latter is true, %he :ea:wa:i
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soveaent of the entity is halted and pseudo-dynamic route
selection, elther to a cleared 1lane or a bypass route,
occurs. A decision ellipse may be entered in any of three
different ways,

1. Moving in the direction of the attack.

2. Returning from the obstacle, (moving opposite to the
direction of attack).

3. Moving €from the flank, {lateral =scveaent froa
another decision ellipse).

Each direction of entry into the decision ellipse has
certain tactical alternatives associated with it. The
following table associates the tactical alternatives of the
module listed in table 8, with the appropriate direction of

entry into a decision elligse.

Table 10: Decision Ellipse Tactical Alter;;tives

Direction of Novement Alternatives from Table 8

In the direction of the attack 1,2, gnd 3

1.
2. Returnin rom obst e
3. Fronm thegf ank of eiiipse 3

The remaining 4internal actions are identical to those
discussed in the general case in section D.3., above. At an

exit from a decision ellipse, nc further actions take place.
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2. The #ipsfield Ellipse
The minefield ellipse actions are probably the most
complicatad of the actions to be discussed. As in tha case
of the decision elilipse, the minefield ellipse possesses
attributes which are used to control the actions in the

ginefield. These attributes are listed below.

Table 11: HNinefield Ellipse Attributes

Attribute name Scatterable minefield Pattern minefield
P1.FLD nember ot lines state of minefield
in activation
tri viro length

P2.PLD belt scparation
P3.PLD g IS:
Pa.?LD p:obab of dete tion an a g nce
P5.FLD grohtb t ga plow tank
P6.PLD nov g eve

PT7.PLD c eare ane torla on nul ot

P8.PLD eared lane s fact

P9.PLD p ov act vat { t

P10.PLD lowin o as ti actor
P11.PLD ushin s ce egradat on actor
P12.PLD minefield v;snal detection distance

a. Detailed Minefield BEatry Actions
Upon entry into a minefield the first action
that takes place is to determine if the ainefield is
activated. (See PFigure 12) If the nminefield is not
activated, ¢the entities move through the field as if it aid
not oxist. The entity entering the sinefield is then
checked to deteraine if is a dismcunted infantryman or a

vehicle. If the entry is made by a dismounted infantryman,
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figure 12

Hinefield REantry Action Plowchart
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then routine MINE,SCHEDULE is <called and the actions
previously discussed take place. The reason for this is
+hat dismounted infantryman do not activate anti-vehicular
mines. Iamediate action drills by infantrymen are not
modelled. When a vehicle enters a ainefield, a check is
made to ascertain if there are bypass routes for this
minefield and route. If a bypass route does not exist, then
the knowledge attribute is set to one.

(@) No__Prior _Kpowledge _Exisis. When the
knowledge level is zero, the following sequence of events
takes place. Routine MINE.SCHEDULE is called and a distance
to a mine sncounter is deteramined. This becomes the field
internal distance (FLD.INT.DIST). A test is then aade to
determsine if the minefield can be visually detected. Whea
the minefield can be visually detected, -a test is made to
deteraine if the minefield will be detected prior to
travelling the distance to the mine encounter. [ Ref., 25,26])
#hen the visual detection distance is greater than zero, it
is compared to the computed distance to the mine encounter
(PLD.INT.DIST). The shortest distance of the two then
becomes the distance +to the next internal action. If the

visual detection distance is the smaller distance, the
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knowladge 1level is set to one without a mine detonmation
occurring. If the mine detonation distance is the ssaller
distance, there will be a mine detonation at the internal
action and the knowledge level will be set to <tv¥o.
Whichever A4istance is selected, the route's cuaulative
distance clear and platoon movesent nusber get updated in
the TRAPPIC.CONTROL matrix. Logic control is then returned
to the MOVE routine.

When the knowledge 1level is one on entry, <the
TRAPPIC.CONTROL matrix is checked to see if the cuaulative
distance clear on the route being traversed is greater than
zero. If the cumulative distance clear is not greater thaa
zero, the no knowledge path is followed. The path for the
no knowledge level is described above. If the value is
greater than zero, the vehicle entering the field will have
its movement number changed to the platoon movement number
in the TRAFPIC.CONTROL satrix and the PLD.INT.DIST is set to
the cuaulative distance clear on this route. Pollov-on
vehicles “ravel safely on a path as far as other vehicles
have already travelled. In order to gain this and unit
sovement, the TRAPPIC.CONTROL matrix was created. A
complete discussion of TRAPFIC.CONTROL is contained in

Appendizx A.
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(2) Epowledge of the Hinefield Existg. When che

knowledge level is two, a check is made to determine if the
platoon has an alive plow. When there is no plov alive, the
entire platoon is turned around, to return to the decision
ellipse, by switching <the platoon's starting and ending
areas. In addition, the PLD.INT.DIST is sat to plus
infinity to ensure that the field boundary will be czossed.
If an alive plov exists in the platoon, then TRAFPIC.CONTROL
is checked to deteraine if this route through the minefield
has a cumulative distance cleared. If the cumulative
distance clear on the route is greater than zero, then some
of the route through the ainefield 1is clear. The
FLD.INT.DIST is then set to the cusulative distance cleared,
the entity soves to the cleared distance, and then control’
is returned to the HOVE return. If the cumulative distance
clear is zero, then the platoon is stopped for the time it
takes to activate the plow and attain a plowing formation
(the plov ia front with all vehicles following directly in
the plow'’s path). The¢ speed of the platoon is degraded by a
factor to account for a slower ploving speed and the
PLATOON.COND 4is set <¢o <tvo (plowing) . The plow speed

degradation factor is a user specified value. Routine
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MINE.SCHEDULE is callaed to get the distance to the next mine
encounter; TRAPPIC.CONTROL is updated; and logic cortrol is
returned to the MOVE routine.

(3) A _Lape Exists in the Hipefield. The fizal
path in the minefield entry case is the when the knovledge
level is three. This means that at least ocne clear lane
exists through the minefield. The first action to take
place is to de%termine the cumulative distance clear on the
route being travelled from the TRAFFIC.CONTROL matrix. If
the value is plus infinity, the cleared lane is on the route
¢he platcrn is currently traversing. The FLD.INT.DIST is
set *o0 plus infinity, the formation is changed to a column,
and the speed that the platoon utilizes on the cleared lans
is degraded by a speed factor that the user inputs during
the initial battle set up. If the cumulative distance clear
is not equal to plus infinity, then the path for a knovledgse
level of tvo is followed.

This concludes the detailed description of the
sinefield entry actions. The next section is a description

of the minefield internal actions. (See FPigure 13)
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b. Detailed Minefield Intermal Actionms

In “he NOVE routine, the FLD.INT.DIST values are
continuously checked for each wmoving entity. Oonce the
PIELD. INT.DIST is zero, then an internal action is
triggered. The first test is to determine if the entity
triggering the internal action is a dismounted infantryman
or a vehicla. If the entity is a dissounted infantryman,
then routine POP.A.MINE is called and the damage status of
the entity is determined. When <the entity is still alive,
routine HMINE.SCHEDULE is called, a nev internal distance is
conputed, and control returns to the MOVE routine. When the
entity is not alive, control is returned to the MOVE routine
and no other actions take place. If, on the other hand, the
activating entity is a vehicle, then thé knowledge level of
the ainefield is checked.

(1)  Ho Epowledde Exists (0 or 1). If the

knovliedge lavel is zero, then the first action is to call
Routine POP.A.MINE. In this routine, the damage caused by
+he mine detonation is assessed. The knowledge level on the
field is changed to two. iIf the knowledge level is one, 2a
vigually detected nminefield, <then routine POP.A.NINE need

not be called in order to set the knowledge level to two.
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The next check is £o ascertain if cthe unit is utilizing the
"bull <through® tactic. If the action is not a "bull
through”, <then the next check is to determine if a plow is
alive in the platoon. If a plow is alive, it is activateq,
the plow formation is set, and control is returned to the
MOVE routine. In <the case where no plov reamains alive in
the platoon, then the platoon is turned around-and sent back
to the decision ellipse. If the unit is utilizing a "bull
through" tactic, the platoon follows the path for a
knovledge level of two. This ends the description for the
instance of knowledge levels of zero or omne.

(2) Knowledge Existg(2 oz _3). When knowledge
exists about the minefield, the first check is to determine
if a clear lane exists on the present route. If a lane
exists, then the PLD.INT.DIST is set to plus infinity, the
formation is changed toc a coluan, the speed is degraded, and
control is returned to the MOVE routine. If the entire
route is not clear, then the distance clear to travel
(PLD.INT.DIST) is updated to the latest cumulative distance
clear on the route 1listed in the TRAFPFIC.CONTROL satrix.
Next, a test is made to determine if a plow is still alive

in the platoon. If there is a plov still alive, then the
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PLATOON.COND is <checked to see if <the plow is already
plowing. If it is not already plowing, then the actioms to
ge+ the platoon into a plowing configuration are called and
a hasty breach is begun. If the plow is already plowing,
then routine MINE.SCHEDULE is called yielding a new distance
to a aine encounter and the TRAFPFIC.CONTROL wmatrix is
updatad. Control is now returned to the MOVE routine. If
there is no plow still alive in the platoon, then the
platoon plowing condition serves as the next branch point
for our actions. To review the situation, the platoon is in
a minefield, has knowledge of the minefield, and there are
no plows alive in the plat&on. If the PLATOON.COND is equal
t0 one, the platoon had a plow upon entry into the
minefield, but had never employed it. At this point, the ;_
platoon is sent back to the decision ellipse and control |
returns to +he HNOVE routine. If the PLATOON.COND is two,
then the platoon had been plowing already. This means that
the platoon has two courses of action available +to it, it
can elect to push the dead plow, or offset around it with

the remaining live vehiclaes. The choice between the two

R

options is a probability that is specified by the user. A

randoa number is drawn from a Unifora (0,1) distribution and

£
b
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Monte Carlo'2d to determine which choice will be taken. If

e

the pushing option is selected, then the actions that take
place are:

1. The platoon speed is degraded to the speed of a tank
being pushed.

2. The PLOW.COND of the push tank is set to four in order
distinguish the push <tank from the other vehicles of
the platoon. The PLATOON.COND is set to four,
indicating that the platoon is utilizing the pushing
option.

3. The defilade number (DEFNDM) of the pushing tank is
changed. This change affords the pusher partial cover
from direct fira.

4. Routine MINE.SCBEDULE is called and the
TRAFFIC.CONTROL matrix is updated.

The selection of the offset option would trigger the

following actions:

1. The speed of the platoon would be upgraded back to the

saximam speed allowed by the terrain.

2. The activating vehicle has its PLOW.COND set to three,
indicating that it is the lead vehicle of the platoon.
The PLATOON.COND is also set to three indicating that

the platoon is in the offset segquence.
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3. Routine POP.A.MINE 4is called ard damage to the 1lead
vehicle is assessed.

4, If the lead vehicle is still alive, then routine
MINE.SCHEDULE is called, TRAFFPIC.CONTROL is updated,
and control is returned to routine MOVE.

5. The forma*ion of the platoon is changed to an offset
formation and the mine type is checked. The mine type
is checked because in a pattern minefield, offsetting
vehicles are allowed to hit the same belt that killed
the lead vekicle. If the type is scatterabls, it is
an expected distance that is computed for the
offsetting tank to move prior to a mine encounter.

The £final check at this branch is for a
PLATOON.COND of three or four. This means that the platoon
had already been pushing or offsetting. The status of the
lead tank or the push tank is checked. If this <tank is
still alive, then routine MINBE.SCHEDULE is called +to
determine the distance to the next mine encounter and the
TRAFFIC.CONTROL matrix is ypdated. If this vehicle is dead,
then the offset option is chosen. It is felt that the task
of pushing one dead tank tbat has a plov on it will be very

difficult; the task of pushing two dead tanks, impossible.
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Thus, from this point on, the remaining vehicles in the
platoon will have *o offset around any dead vehicles. Their
actions will follow the offset case previously described.

This completes the detailed description of the
minefield internal actions. The final peint of discussion
in this chapter is actions <to be taken at an exit from a
ainefield.

c. Detailed Minefield Exit Actions

The actions that take place upon exit fros a
mirefield are relatively easy to understapd wvhen one
compares them to the actions discussed already. The
reference for this discussion is Figure 14.
The first action to take place on exit is to upgrade the
vehicle speeds to the maximum alloved by the terrain. The
second is to determine if the entity is exiting on the way
back to a decision ellipse associated with this minefield,
or moving in the direction of the attack. If the movement
is in the direction of the attack, then a lane bas been
cleared for other units to follow. The following values are
then set:

1. The knovledge level on the the field is set to
three. (a lane exists)

the TRAIPIC.COITHOL satrix the cumglative

2. In
2%21 o cleared for the route is set to plus
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Pigqure 14: Hinefield BExit Actions Plowchart
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3. The platoon has its formation reset to the formation
directed by this route.

4. The vehicle attributes pertainin to =minefield
actions are reset so that future sinefield
encounters will not be affected by this breach.
Control is returned to the MOVE routine.

If <the entity is moving back to a decision
ellipse on exit, then the platoon has its formation reset to

the one used on entry and continues its movement.

P. CONCLUSION OF THE MINEFIELD MODEL

This concludes <the discussion of the model itself and
how the actions take place. The serious user of this model
should be able to take this description, the STAR running
instructions, and the SINSCRIPT II1.5 code included in the
appendices and have aminefields and their synergistic effects
in a STAR Combat simulation run. In the next chapter,
enginger gap obstacles, such as, the tank ditch, road
crater, and blown bridge (short-wet gap), are discussed.
The discussion of the modelling of <these obstacles will
generally follow the same format as the description in this

chapter.
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VI. TIHE ENGINEER GAR OBSTACLES

A, INTRODUCTION

This chapter discusses the simulation of the Engineer
gap obstacles in the STAR Combat Model. As in the case of
the minefield, first the obstacles must be modelled and then
the affects of the obstacles on the cosbat process can be
simulated. The gap obstacle portion of the Bngineer Effects
Module allows obstacles to be emplaced, impede the attacker
and cause the attacker to execute predeteramined tactical
options. Several of the newv aethods and teraminologies

introduced in the nsinefield chapter are also used vith the

‘gap obs%acles. Consequently, this chapter requires a
soaevhat less detailed explanation than previous
discussions.

B. GAP OBSTACLES MODELLED

In order to model the effects of the gap-type obstacles
én the coabat process, it vas first necessary to install the
gap obstacles in the STAR model. The Engineer gap obstaclies
that are modelled and described in this chapter include, the

tank ditch, road crater, and blowm bridge (short-wet gap).
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1. The Tapk Ditch

The tank ditch is a linear obstacle that is amodelled
as a path 3.3 meters vide, corresponding to the major axis
of a field ellipse. The size of the ellipse is deterained
by two factors, <*he actual length of the tank ditch and its
vigsual rcscognition distanca. The 1length of the seai-major
axis of the ellipse is equal to half the length of the tank
ditch, and <the seai-minor axis is the visual recognition

distance. (See figure 15)

Pigure 1S: Tank ditch representation

2. The Boad Crate:
The ' road crater is a poiat type obstacle,

represented as the center of a field ellipse, a cizcle
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located on a road or route. The radius of the circle is tie
visual recogunition distance. These craters (circles) are
placed on +he suspected routes of the attacking force and
are dasigned to delay and disrupt the channelized aovement

of this force. (See figure 16)

Lorbd LRATER OR
BLownN BrioeeE

VISURL RELOGN!ITION
DISTRNCE

Pigure 16: Road Crater/Short~Wet Gap Representation

3. 7Ihe Blown Bridge (short-wet qapl
The short vet gap is rqp:osontod in a sanner that is
very siamilar ¢o the road crater. The field ellipse
zepresenting the short-vet gap is constructed so that the
route or road is covered by the circle at the desired point.
(See figute 16) Vehicles canaot proceed past this point
vithout bridging assets. In this asodel, sviaming or

snorkeling of vehicles scross the wet gap is not sismalated.
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C. THE GAP OBSTACLE IN STAR
The siaula*tion of the gap obstacle in STAR produces

certain synergistic effects, one such effect is the
selection of tactics +o ovaercome/neutralize enemy obstacles.
In Chapter five, three =minefield tactical alternatives for
the commander vere specified. These sase three alternatives
are appropriate for gap type obstacles and are also
modelled. For the reader's coavenience, the alternatives
are listed delow.

Breach the obstacle

Bypass the obstacle

»Bull Through® the cbstacle

As in the minefield model, the control aechanisa for the

isplementation of <the above three alternatives is the
decision 21llipse. The status of a unit®s organic breaching
equipaent, however, still serves as the major factor in the
seslection of the alternative tactical responses. The types
of breaching eguipment are different but the concept remains
the sanme. In addition, some breaching eguipsent is oaly
effective against specific gap obstacles. For example, a
dozer blade equipped <tank cannot breach the short-vet gap,

however, it can be used to £ill the <tank ditch or road
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crater with earth to allow passage of vehicular traffic.
The Armored Vehicle Launched Bridge (AVLB), on the other
band, is effective against all the gap obstacles, since it
is eamplaced across the gaps created by the obstacles.
Pinally, the self-breach is akin to the "bull through®
instance fros the minefield aocdel. This a=ears that the
vehicle can cross some obstacles by itself. This is
accouplished in a rather crude fashion; the tracked vehicle
oscillates back and forth in the ditch or crater, <trying to
cave the sides of the obstacle walls in to allow for an
easier exit of the vehicle. This exposes the vehicle to the
high risk of becoming ismobilized in the obstacle because of
aechanical failaures. This method is also very costly in
teras of the asount of time that is lost while conducting
the s9lf-breach. Only the road crater or the tank ditch may
be self breached.

Nov that the gap type obstacle representation has bheen
briefly ocutlined, it is ¢time to discuss the synergistic
effects created by the esplaceaent of these obstacles on the
battlefield. As in the previous discussion of the
sinefields, the actions vill be discussed with respect to

flovcharts included with the text. (See Pigure 17)
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1. Gap Decision Ellipse Actions

As the reader may recall, a decision ellipse can be
entered in any of three ways, toward the attack on a route,
coming back from an obstacle and froama the side, when an
antity is moving laterally in search of a bypass route.

An sntity entering a gap decision ellipse from the
flank has its attribute (PORMACODE), that initiated the
lateral movement, reset to allow for future dynamic route
selections. If this decision ellipse is on a route that
circuavents the obstacle in question, then entities entering
this particular decision ellipse are given the forsation
dictated by the bypass route and sent oz this route toward
their objective. Dismounted soldiers are not affected by
gap obstacles and are alloved <to proceed directly through
then. If the entity enters the decision ellipse on the wvay
back from an uneventful breaching atteapt, ghon his rearward
movement is altered so that pseudo dynaamic route selection
(bypass/lane) may occur. At this juncture, the knowledge
link to the obstacle is perforaed for all entering entities
regardless of the direction of travel upon entry.

Prior to continuing, a drief review of the order of

preference for tactical responses vill be listed. If a unit
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BRoutine GAP.DECISION Flowchart

Pigure 17:
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possesses the appropriate breaching equipment to counter an
obstacle, then it will always atteapt +to breach the
obstacle. If this is not the case and the "bull through" is
not specified by the user on input, <then a lane select or a
bypass option will occur.

When an entity enters a decision ellipse and has no
knovledge of the obstacle’s existence, then the entity is
sent directly towvard the obstacle to continue the attack.
If, however, the unit is avare of the obstaclae’s existencs,
{the knowledge level is two), <then the unit is checked for
possession of the appropriate breaching equipment to counter
the impending gap type obstacle. The application of a
particular piece of breaching equipment agaimst a particular
obstacle vas discussed earlier in this section. If the
platoon possesses breaching equipment, then it is allowed to
continue in the attack toward the obstacle. The next check
sade vhen the knowledge level is two is to determine if the
unit will bypass or "bull through® the obstacle. This
deternination is naecessary only vhen <the unit does not have
applicable, organic breaching asseta to neutralize the
obstacle to its froant. If the "bull through®/self breach is

specified on input, then the entity continues to move tovard
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the obstacla. 1If the bypass option is chosen, then the unit
will obtain the Bypass Route and Moveament Control Point fzoa
the field's attributes and then move to the Bypass Route and
MCP. If information about a breached lane through an
obstacle exists, (knowledge level of three), then a platoon
without proper breachirng equipasent will proceed to the lane
that already exists through the gap. If a unit bhas the
necessary eguipment tc perform a successful breach, it will
alvays attempt to breach a lane on thke present route of
movement.

The Decision Ellipse is the main control aechanisa
for the salection of tactical alternatives available to the
unit commander. The next section of the gap barrier
discussion pertains to actions at and in the gap obstacle
field ellipse. (See Pigure 18)

2. Gap Eniry Actions

The first check made vhen an entity enters a gap
obstacle is to determine if the chstacle is eamplaced/active.
If the obstacle is not active, then the entering entity
continues its unaffected movement in the current direction.
At this point, a check to determine if the entity is mounted

is made. If the entity is not in a vehicle, ¢then it is
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Pigure 18: BRoutine GAP.RNTRY Flowchart
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allowad to proceed unscathed through the barrier. Again,
dismounted entities are assumed to be unaffected by gap type
obstacles. Upon coapletion of these initial checks, <the
knowladge level of the obstacle is ascertained. If the
knovwledge of the obstacle is nonexistent, then the level is
now switched to two, the entity and all affected units now
knov the location of this obstacle. Thec reader is reminded
that the gap type obstacle field perimeter is defined by the
visual recognition distance to the obstacle. If ¢ths route
of present travel is a cleared/breached lane across the gap,
+hen +*the entity will c%ange formation to a coluan and
procead to the crossing site. If this route does not
contain a breach, then a check of the status of the
platoon's organic, breachking equipment is made. If the
platoon possesses appropriate breaching eguipaent to
counteract the obstacle, then the equipment is sent forwvard
to gain a breach across the gap. The ongoing breach flag,
located in array TRAF.CONTROL is set to the number of ‘he
platoon presently attempting the breach on this route (see
Appendix A for more details). The resainder of the platoon
is halted, placed in half defilade positions, and provides

overwatching fire for the breaching operationm. An event is
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schedulad every fifteen seconds to update the overwatching
antities on the progress of their platoonts breaching
operation. This event is called HEAVY.JUNK and is discussed
in detail in Section five, below. When a platoon possessaes
no organic breaching equipaent, a test is madses to determine
if a2 bypass route exists for the entities on this route. 1If
the uni¢t can bypass, then the entity's platoon is turned
around and sent back to the decision ellipse. If the unit
cannot bypass, <then it must *hull through®. Whea this is
the situation, 2 check is msade to determine if a breaching
operation is already underway on this route. If a breaching

attempt is already in progress, the entity's platoon will

‘stop, move into half defilade positions, and cover the other

platoon's breaching operation by direct fire. Bhen this
occurrcs ap eveat called GAR.JOCK is scheduled. (See Pigure
19) If, hovever, no breach is underwvay, <then the entity
soves to the gap and attespts a self-breach.
3. Bvent GAP.JOCK

This ovent simulates a breaching operation status
report for the overwatching fire entities. 1If the breaching
oparation is still 4in progress and the breaching/ bridging

equipment is alive, then the supporting entities continue
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Pigure 19: Bvent GAP.JOCK PFlovchart
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their covering fire role. If, however, the operation kas
stopped, regardless of success or failure, the checking
entity starts moving toward the gap to either cross over the
succassful breach or attempt a self-breach.

This completes <the discussion of the gap obstacle
field entry actions and the gap internal actions will now be
explained. (See Pigure 20)

4. Gap Ipterpal Actions

At the gap, the knowledge level of the obstacle can
only have two possible values, two or three. The first,
representing an obstacle without a breach and the second, an
obstacle with a breach/span across the gap. If tPe obstacle
is spanned/breached (knowledge 1leval of three), and the
route being travelled is the cleared path, then the entity
changes its formation to a colusn and reduces its speed in
order to move through/over the crossing site. When 1no
breach exists, then the breaching equipment, the Blade Tank
and AVLB, wmust ba programmed to perfora different actions
apon arrival at the obstacle than the self-breach type of
tracked vehicles.

In order to nmake the distinction between ¢the types

of breaching equipment, two checks are nmsade. These checks
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allov the appropriate actions to take place depending on the
type of obstacle encountered and the type of equipment
available in the platoon encountering the obstacle. In
making ¢the distinction between the <two categories of
potential breachers, when there is no breach through the
obstacle on the route of travel, a check is made to
determine if the obstacle is a destroyed bridge (short-wet
gap). This check is made because the only entity allowed to
reach a blown bridge location that has not been spanned, is
an AVLB. The Blown Bridge obstacle always has a bypass
option; the "bull <through™ is not peraitted. If the
obstacle is a road crater or tank ditch, then - a check is
made to deteraine if the entity causing this internal action
is a piece of breaching equipment, a dozer blade equipped
tank or an AVLB. When the activating entity is not a
breaching vehicle, a check is made to deteramine if <the
obstacle is a tank ditch and the knowledge level is three.
If this is the case, then the entity is simulated as moving
to the adjacent breach by drastically reducing its speed and
directing <this platoon element into a colusn formation.
This speed and coluan change feigns this lateral moveaent;

the vehicle actually stays on its current route. If the
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obstacle had no breach, (knowledge level of two), then the
enti+y must self-breach. In this situation the vehicle is
halted, put in gun tube defilade to simulate being in or at
the bottom of the ditch, and is prevented froam firing due o
its position in the ditch. The probability of
immobiliza%tion during a self breach is Monte Carlo'ed ¢to
determine if the entity will become a wmobility casualty in
the future. If the entity was fortunate enough to avoid
becoming stuck in the ditch, then the vehicle is scheduled
to start to move after sufficient <time has elapsed to
simulate a gap penetration by self breaching. If the
obstacle is breached in +this wmanner, then an event
WALL.BREACH is scheduled to occur after the alloted time has
" passed and the vehicle is taken out of its defilade posture
and allowed to fire again. The purpose of WALL.BREACH is to
update the knovledge level of the obstacle to three in order
to indicate this route as a breached lane through the
obstacle to follow-on units. (see figure 21)

This completes the description of the internal action with a
breach not in existence on the route of travel and the

platoon void of any breaching equipaent.
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Pigure 21: 2vedt WALL.BREACH Flowchart
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The discﬁssion continues with the situation when the
knowledge 1level is tvo and the platoon has breaching
equipaent on hand. Por this discussion, the reader is again
directed to figure 20. If the vehicle causing this internal
action is a dozer blade equipped tank, then the tank is
halted, put into half defilade while it fills in the
excavation, and its direct fire capability is removed. When
the breaching device is an AVLB, the bridgs vehicle is
stopped on the friendly fido of the gap. in both cases an
event GAP.BREACH is scheduled to occur after sufficient tiae
has elapsed to simulate the appropriate breach/span. This
event vwill be discussed i; section 6 below. The possibility
exists that an earlier breach wvas scheduled for this route.
In order to simulate this situation, an event called
BEAVY.JUNK is scheduled <to update the breaching progress
status of the obstacle.

The discussion has covered all the actions that can
take place at the gap. At this point two events, HEAVY.JUNK
and GAP.BREACH have been scheduled. These events and their
ranifications with respect to the simulation will nov be

explained. (See Pigure 22)
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5. Event HEAVY.JUNK

Event HEAVY.JUNK is scheduled by the platoon
overwvatching elements at field entry and again scheduled by
the breaching equipment at the gap. This event serves as a
situation report on tke progress of the breaching effort.
If *he breaching effort is continuing, the platoon breaching
equipment is checked. If the appropriate breaching
equipsent to counter the obstacle in question is still
alive, then another status report, HEAVY.JUNK, is schedulaed
to take place in fifteen seconds. If, however, the obstacle
is no- breached and the platocn effort has been exhausted,

then the array TRAP.CONTROL (see Appendix A) is checked to

"determine if the platcon can bypass this obstacle. If the

platoon can bypass the gap, then the remaining unit members
are turped around and sent back to the decision ellipse
vhere additional platoon sovement actions will take place.
However, 1if the platoor cannot bypass, then the elements
have to attempt a self-breach of the obstacle. The platoon
elenents covering the breach are taken out of their half
defilade positions and wmoved tovard the gap vwhere the self

breach will occur.
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Pigure 22: BEvent HEAVI.JUMK Plouchart
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The remaining segment of Event HEAVY.JUNK pertains
to the breaching equipment attespting to breach the gap. If
thé knovwledge level is three, a breach is completed. 1f
this route contains the breached 1lane, <then the platoon is
restarted. These entities are taken out of any defilade
positions, assesbled into platoon column and move in the
direction of the attack. The breaching equipment departing
the gap 1is slowed down just enough to let the remaining
platoon elements catch up. During Bveat HEAVY.JUNK, anytime
sovezent is initiated toward the gap, the TRAF.CONTROL flag
signifying a breach in progress is turned off by setting the
valus to zero. (see Appendix 3)

The last series of checks and actions for breaching
equipment at the obstacle requires additional explanation.
This is accoaplished by an example. (See Pigure 23)

At time 9:00, Platocon A arrived at the tank ditch in
question and began a breaching operation. Two tanks are
covering by fire and the platoon blade tank is starting to
£i11 in the gap. The successful breach is scheduled to
occur in six minutes, at 9:06. Platoon B is approaching the

obstacle. (See Pigure 28)
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At 9:02 Platocn B arrives at the obstacle on the
1 same route and schadules a breach to occur for its blade

~ank at 9:08.

Pla+oo rived Brea Scheduled
agoor  ATES §hogche
B X/A N/A

P TANK DiTCH

Rrl
| Y is piatoon A coveg%ng fire element.
! : (X) is platoon A breaching ggu;glcnt.
L d s platoon B covering fiie éelement.
(#) is platoon B breaching equipaent.

Pigqure 23: HMultiple Breach of a Tank Ditch, Time: 9:00

Platoon B's tvwo other tanks resaia at the field boundary and
cover the breaching operation by direct fire.

At +ime 9:06, Platoon A completes a successful
breach. Route 1 is nov a cleared lane and the slemeats of
Platoon A bagin to aove to cross the gap. As a result of

the successful breaching operation by Platoon A, it is not
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zacessary £for Platoon B to continue its breaching operation.
Through the use of the event HEAVY.JUNK, Platcon B is also

star+ed up and allovwed to cross the obstacle at

approximataly 9:06.

Pla*oon Arrived dreach Schedulad
A 9:00 g:06
B 9:02 9:08
/‘ . TANK Dire
X&)
Rrl
X s platoon A covenng fire eleament.
(X) is platoon A breaching equipment.
4 i‘toon B coveriig fire elenmant.
€)) S toon B breachiig equipuent.

Pigure 24: Multiple Breach of a Tank Ditch, Time: 9:02

This concludes the discussion of Event HEAVY.JUNK, the next
axplanation concerns the Event GAP.BREACH. (See Pigure 25)
6. Rvent GAR.DREACH
Bvent GAP.BREACH simulates the actual break-through

at the gap obstacla. At the beginning of this event, soame
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Pigure 25:

Event GAP.BREACH Plovchart
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checks are made +to ensure <that the scheduling entity is
still bhreaching and alive, and to determire the <type of
breaching aquipment involved. If the entity is alive,
breaching, and an AVLB, then it coampletes the bridge
launching opera+ion. At this time, the bridge launcher
vehicla is put in full defilade and the AVLB as a
participating entity is removed from the simulation. The
assumption is made, that once a bridge is emplaced over a
gap; the launcher remains at the bridge site and follow-on
elements are allowed +o cross over the gap on this bridge.
Irregardless, of the +type of eguipment performing the
breach, the remaining platoon elements are put into a column
formation and movement is started to or £from the gap
depending on the element's present location. In addition,
all vehicles are taken out of any defilade postures, the
breaching equipment is allowed to shoot again, and is slowed
to allow other (covering fire) platoon elements time to
catch up. The knowledge level of the obstacle is changed to
three to signify that this route has a breach. The breach
in progress flag in TRAP.CONTROL is reset to zero (sese

Appendix A).
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This concludes the discussion of the internai
actions that occur at a gap obstacle. In the remaining
section of this chapter, the actions taken upon exit from a
gap obstacle field are discussed. (See Figure 26)

7. Gap Exit Actjiocns

When an entity activates a gap obstacle field exit
action, i* is checked to determine if the entity is a
vehicle. If the entity is a vehicle moving in the attack
direction, it affects the knowledge level of the obstacle.
Dismounted entities/soldiers are not allowed to affect the
breach status of a gap obstacle. The status of the obstacle
is again <checked to deteramine if it is activated or just
planned. If the entity is not a dismounted soldier and the
obstacle is indeed a barrier to movement then the departing
entity's speed is increased to the maximum allowed by the
terrain and all vehicle attributes affected by the gap field
are reinitialized. The last check determines if the entity
is wmoving in <the direction of <the attack following a
successful gap crossing or in the opposite direction,
returning to +the decision ellipse after an uneventf..
breaching attaempt. If the latter is true, nothing further

happens in the gap obstacle and the entity moves back to the

138

P e T it - L AW o




Routine GAP.LEAVE Plowchart

rigure 26:
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decision ellipse to select a lane or bypass the obstaclas.
If, howvevaer, the vehicle has passed through the crossing
sita and is continuing the attack, then the obstacle
knowledge level is changed to three.

The synergistic effects of gap type obstacles have
been described in detail. In the next and final chapter,
the discussion will focus on some further enhancements to

the Engineer Effaects Module.
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VII. EUBRZIHER_ENGANGRUENIS

Thé Engineer Effacts Module for the STAR Combat Model has
been discussed in detail. This chapter suggests soae
possiblities for future efforts to enhance the capabilities
of this modula, Many of these ideas are ones that time did
no*t allow ¢to be implemented in this first attempt at the
mnodula. Still, others wvere not thought of until the
coaplation of <+the module and its associated documentation.
In any event, there is still much to be done in the Engineer

arena and these ideas may be helpful in future endeavors.

A, PURTHER CAPABILITIES OF THE OBSTACLES REPRESENTED

Scatterable minefields exist in the cu:rent' module in
both an activated or a deactivated state. This acts as an
on and off gswitch for this obstacle. The Field Artillery
could shoot scatterable amine rounds into an unactivated,
preplanned, scatterable ainefield ellipse and then activate
*his field by setting its attribute, P1V.FPLD, to the nuaber
of mines delivered in this field.

Nost scatterable amines possess a self destruct

mechanisa. It is possible to simulate this characteristic
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by scheduling an event to set the attribute P1.PLD of a

( Scatterable minefield, to zero at some time in the future of
the siaulation. The time duration between the activation
and deactivatior time of the wminefield should be the self
destruct time of the mines in the field.

Further, the detconation of a scatterable sine could be
affected by the probability of the mine being a dud, salf
destructing early, or not ejecting from the shell properly.
For a nore detailed discussion of these probabilities and

effects, see Raference 28.

# B. ENGINEER UNIT REPRESENTATION IN STAR
Eagineer units are not currently represented in STAR.
Ncw that the primary obstacles and their effects are

modelled, a possible future iteration in the enhancement of

the Bngineer Module is the explicit modelling of Engineer

units.

1. Engineers in the Offense

The discussion in Chaptar two avoided the deliberate
breach as an option for the tactical commander to utilize to
overcome obstacles. If the Engineer units are specificaily

represented, then this tactical opcion becomes a reality on

TR b, M s - e -

. the simulated Dbattlefield. Line charges and the Surfacs
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Launched Uni+ Puel Air Explosive system (SLUFPAB), both
organic to Engineer units could also be simulated. [ Ref. 20])
2. Engineers in the Defense

Again, if the Engineer units are specifically
reprasanted, +hen <their employment in conjunction with
planned, inactivatad obstacle ellipses to simulate obstacle
construction, vhile the battle is ongoing could be a
reality, This could be accoaplished by planning to send

Engin2er units on routes through sevaral unexecuted obstacle

ellipses., Upon arrival at an inactivated obstacle field, an

event to activate the obstacle could be scheduled to occur
at some time in the future. The time until activation is
the emplacement/excavation time required for the particular
obstacle. This time parameter can be input as a field
attribute. The Engineer uanits would be required to aonitor
the disposition of friendly forward elements. This is to
deternine if activaticn of the obstacle is still possible or
if an early/uneventful field departure by the Engineers will
occur. In any event, the BEngineer unit would move to the
next field obstacle ellipse planned on its route. Engineer
units could either activate obstacles themselves or turn

over prepared targets to tactical units for them to
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detonatesactivate. This cycle of events would continue

until the Engineers reach their final defensive position.

C. EQUIPMENT ENHANCEMENTS/CAPABILITIES

The effectiveness of the mine roller or aine plow for
claaring mines may be of some ccncern. If this is the case,
the number of hits could be tallied in routine POP.A.MINE
using the existing framework for determining the hit
location of a mine in relation to the activating vehicle.
The only dimensions required are the skid width of the mine
plow or the rollér width of the mine roller. In addizion, a
roller or mine plow could be eliminated after reaching soame
threshold value of mine hits or each hit could be HMonte
Carloted against a probability of kill of a roller or a
plovw.

The Armored Vehicle Launched Bridges (AVLB) <that span a
gap are currently remcvaed froam the simulation as soon as the
bridge is launched. If the user wishes to reactivate this
employed bridge, then an event to change the launched status
of the bridge vahicle would have to be schedulaed to occur at
some future tiae. This event would alter the value of a
bridge vehicle's A8V.STATE attribute, change its full

defilade posture, and file it in nev PLATOON, COHNPANY, and

W

S 43+




BATTALION sets. In addition, the breach status on a route

through an obstacle would have to be changed to reflect the

removal of the bridge froam the gap.

D. ADDITIONAL OBSTACLE REPRESENTATION

A built up area could be represented by an ellipse that
would slov and channelize movenment. Incoming and outgoing
direct fires from this ellipse could be modified or halted
in order to simulate vehicles being masked by buildings in
the built up area,. This could be accoamplished by changing
*he ontity's defilade posture to halt incoming direct fire
and either its plowv or blade conditions to halt outgoing
direct fire. Values of four or twvo, for PLOW.COND or
BLADE.COND, respectively, would accomplish this effect.

A river crossing site ellipse could be used to sisulate
vehicles crossing a river by swimming or snorkeling. This
could be the ®"bull <through® option, pear a blown bridge
obstacle. Time could be assessed against tanks that had to
affix snorkeling fixtures, their speed could be degraded,
direct fire stopped, and they could be put 4in a full
defilade posture (undervater). The amphibious vehicles
wvould have similar actions taken to degrade their

performance.
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E. OTHER TACTICAL OPTIONS

The op+tion to cover a deployed mine breaching vehicle by
platoon or coapany direct fire should be added to this
Engineer Module. The basic 1logic and stzucture for its
inplementation already exists in the gap obstacle portion of
the module.

Imperfect or nonexistent intelligence between attacking
echelons could be simulated by zeroing out the TRAP.CONTROL
matrix and re-initializing the kinowledge level of <the
obstacles, field attribute P6.FLD, between passage of the
echelons.

The Engineer Effects Module curreatly simulates the
following tactics.

1. ggeaghhshe obatacle if possible, otherwise “bull
TOo :
2. Breach the obstacle if possible, othervise select a
¢lear lane if one exists, or bypass the obstacle.

Additional tactical options could be modelled with ainor
wodifications ¢to existing codae, This may require +the
addition of another attribute to the obstacle ellipse ¢to
indicate the appropriate tactical option. Some additionail
tactical options include the folloving:

1. Select a clear lano if one exists, otherwise bypass,

" L] < i
2. ”’332 og. hul ac ° xgs ossiglla’ otgo:uise select A

clear lane one e 8, bull through™® as a
last resort.
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?. MISCELLIANEOUS

In the current Engineer Module, AVLB vehicles are
prevented from firing by giving them no ammunition, hovever,
they still search for targets. In the new ¥ight Vision Lab
Search Model, <*arget selection by AVLB's can be turned off
by defiring a search type which calls for a search tactic of
zero. A search tactic of zero does not exist and the
simulation will only call one search for tke bridges.
However, the flash detection may be an exception to this
Tule. Thus, a search or detect will never occur for a
bridge entity again. This would yield a small savings in
computer time, as a result of fewver searcﬂes during the
model run.

In this chapter, the discussion has centered around
ideas to further emhance the capabilities of <the Engineer
Effects HModule, In a modelling project of this magnitude,
there is no fitting conclusion. As each piece of the Combat
Modelling process is completed, more guestions pertaining to
the vhole process are generated. Perhaps this is wvhat makes
Combat Modelling the iterative process it is. One statesent

seeas to suffice...The effort goes on,.
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APPENDIX A

EXPLANATION OF IHE ARRAY IRAF.CONTROL
In this appendix, the dimensioning and function of the array
TRAFP.CONTROL is discussed. This array is the key to the
impleaentation of pseudo-dynamic movement in the Engineer
Effects Module for STAR. The array TRAF.CONTROL is accessed
many times throughout the simulation to obtain information
necessary for p;eudo-dynanic moveaent. In order to provide
the roader with a more coamplete picture of TRAF.CONTROL, it

is described in detail in this appendix.

A. THE DIMENSIONING CF TRAF.CONTROL
TRAF.CONTROL is a three dimensional real array with the

following subscripts:

OB: obstacle number (1,2,...0B.N0N)

RT: route number (1,2,...BT.0B.NUN)

K: integer index (1,2,3,4,5)
The nuaber of obstacles (input parameter - OB.NUM) and the
number of affected routes (input parameter - RT.0B.NUM) each
play a critical role in the dimensioning of this array.

There are several ways to obtain these input parameters,
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some save computer time by demanding some input
manipulation, while others use more computer time but are
more user friendly. The more efficient example is described
firs+,

1. If th2 user puts the obstacle ellipses first on the
input list, then OB.NUM will be the smallest possible
value. Since the first dimension of TRAFP.CONTROL is
based on OB.NUM this action makes the first dimension
of TRAP.CONTROL the smallest it can be.

2. Por the second dimension of TRAF.CONTROL, if the user
~akeas the routes that ars affected by the obstacles
and puts them first on the input list, the RT.OB.NUM
will be the smallest possible value. Since the second
dimension of TRAF.CONTROL is based on RT.OB.NUM, this
step makes the second dimension of TRAF.CONTROL also
the smallest possible value.

3. The third dimension of TRAF.CONTROL is indexed froa 1
to 5.

Since the above procedure provides TRAF.CONTROL with the
smallest possible dimensions, it is the most efficieant
method of dimensioning TRAP.CONTROL. It is true that the

SIMSCRIPT language possesses the capability to wutilize
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ragged arrays. The authors pondered over this very issue
and made a conscious decision not to use this capability.
Since TRAF.CONTROL is accessed so often in the Engineer
Effects Module, the authors determined that direct access to
its contents was wmore desirable than the numerous searches
of array data required by the ragged array technique. Other
alternatives to the manipulated route and obstacle approach
lis+*ed above range from using just step number one above and
not ordering the routes to using step number two and putting
+he fields in any order or finally, not ordering anything,
+hus creating a TRAF.CONTROL array that is very large and
inefficient in terms of coamputer storage. In this 1last
case, OB.NUM is the <total number of fields used in the
simulation and RT.OB.NUM is the highest route number used.
W#ith the dimensioning of TRAF.CONTROL explained, the
remaining discussion will focus on the contents of
TRAP.CONTROL and its function in the Engineer Effects

Module.

B. THE CONTENTS OF TRAF.CONTROL
TRAF.CONTROL contains information that is slightly
different for the <twc major types of obstacles modeled.

This section discusses the values with the obstacle
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differences taken into consideration. The array
TRAP.CONTROL is accessed Ly obstacle number, route nuaber,
and the third dimens.>n value. The third dimension values
in each of the five positions are the valucs that are
required by the simulation. It is for this reason that the
reader is reminded that the values being described in the
five positions exist for each obstacle and associated route
through the obstacle. The values that are stored in these
five places are listed by major obstacle type below:
1. Mipefield TRAF.CONTROL Contents
These are the items contained in each of <the five
positions of the arxay TEAF.CONTROL with regard to
minefields.
1 The route number, the entering entity is
travelling on in the minefield. This number
is accessed by follow-on units when this is a
cleared lane through the minefield.
2 The Movement Control Point in the decision
ellipse or a value of zeroc, if the entering
entity is going to "bull through® the minefield.
3 The cumulative distance clear in the ainefield
on this route. If this value is plus infinity,

this route is a lane through the minefield.
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4 The most recent distance to mine encounter for
the lead vehicle in the lead platoor trying
to traverse the minefield.

5 The “otal number of mine encounters scheduled
thus far for the elements travelling on this
route *hrough the minefield. (buap nuaber)

2. Gap Obstacle TRAF.CONTROL Contents
These are the iteams contained in each of the five
positions of the array TRAFP.CONTROL with regard to gap
obstacles.

1 The route number that the activating entity
is travelling upon entry of the gap obstacle
ellipse. This nuaber is accessed by follow
on units when this route has a breach/span
through the obstacle.

2 The Movement Control Point in the decision
ellipse or a value of zero, if the entering
entity is going to %bull through".

3 The lane status of this obstacle for a
particular route.

0 =~ a lane does not exist on this route.
4+ infinity - a lane exists on this route

through the obstaclae.
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4 The breaching status for this route. If
the value is 0, then there is no breach
in progress on the route. Any other nuaber
indicates the platocn number of the platoon
currently attempting a breach on the route.

5 not used.

C. THE PUNCTION OF TRAFP.CONTROL

The values stored in this array differ for the major
obstacle types, thus, the discussion is categorized in this
manner.

V. IRAE.CONTROL Fugction ip Mipefields

The first position in TRAF.CONTROL contains the

route number of the entity travelling in the aipefielgd.
This route number is entered in TRAF.CONTROL upon 2ntry into
a minefield by an entity, The second position pertains to
the tactical option to "bull through" or to bypass the
minefield. The options to "bull through” or to be able to
bypass, are values specified as attributes by the user.
These values determine what value will be placed into
TRAP.CONTROL position number two. If the user specifies
that the "bull through®™ option is to be used, i.e. there is

no bypass route, then the entity conveys a value of zero to
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this postion upon eatry into a decision ellipse. If the
antity has *he option to bypass the ainefield, then the
entity conveys the number of the Movement Control Poiat in
the decision ellipse to position number two. At this point
the simulation has all the necessary information to perfora
pseudo-dynamic route selection of cleared lanes in the
minefield. If a <clear lane through the aipnefield exists,
and entities have decision ellipses and the bypass option,
then the TRAF.CONTROL array is searched over position three
*o locate a lane. The affected units are then redirected to
*he clear route and ¥CP, stored in &array TRAF.CONTROL for
the obstacle.

The remainder of the discussion of TRAF.CONTROL
pertaining to minefields concerns positions three, four ,
and five, Bach vehicle (entity) has an attribute called the
tank bump nuaber (TBUMP.NDM). This attribute allows the
entity to move as a member of a platoon when in a aminefield.
Opon entry into a minefield the value of TBUNP.NUM is alwvays
zero. If the bump number (position nuamber five) in
TRAP.CONTROL is greater than the TBUMP.NOM of the vehicle
entering the <field, then another vehicle has preceded it

into the field. Since another vehicle 4is already sosme
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cleared distance in the minefield, the entering vehicle is
allowed to travel <hat distance with no wmine effects. In
order to implement this effect, TRBAF.CONTROL is utilized
further.

The differance between the TBUMP.NUM and the bump
number s*tored in TRAP.CONTROL is computed. If the
diffarence is one, the entering vehicle receives the most
recent distance to a amine encounter for the platoon lead
vehicle. This value is stored in position four of
TRAF.CONTROL. If the difference 4is more than one, the
vehicle's next mine encounter distance is set to the
cumulative distance clear for this route and stored in the
TRAP.CONTROL matrix, position three, The vehiclae's
TBUMP. NOM is updated +to the value of the TRAF.CONTROL bump
number. If, hovwever, the difference between TBUMP. NUM and
the bump number in position five is zero, ¢then the vehicle
is +the first from the platoon to_cﬁter the nminefield.
Routine MINE.SCHEDULE is called and a distance to a aine
encounter is computed. This distance value is placed in
TRAFP.CONTROL positions three and four and both the array
bump number (position five) and the vehicle's TBUNMP.NUN are

set to ons,

155

R




The use of the bump numbers at <the wminefield
internal actions is nearly the same as in the discussion
above. The Jdifference between the vehicles TBOMP.NUM and
the value of the TRAF.CONTROL array buap pnusber is
calculated. If the difference is zero, then this entity is
the l2ad el2ment in the platoon. The next amine encounter
distance is obtained from routine MINE.SCHEDULE and this
distance is placed in position four of TRAP.CONTROL. This
distance is <then added to the valre (cumulative distance
clear on the route) already stored in TRAP.CONTROL position
three. The entity's TBUMP.NUM and the array bump nuaber are
both incremented by one. If on the other hang, the
TBUMP.NUM of the ;ctivating entity is less than the buap
nusber (position five) of the TRAF.CONTROL matrix, <then
other actions take place. If the difference is only one,
then the distance stored in position four of TRAF.CONTROL
vill be transaitted to the activating entity as his next
sine encounter distance and the entity's TBOUP.MUR is
increased by one, If the difference is more than one aine
encounter distance, then the distance from the activating
entity to the 1lead platoon vehicle's projected cleared

location is calculated and this becomes the distance to the
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nax+ @mine encounter for the activating entity. This
entity's TBUMP.NUM is given the value of the array’'s bump
number (position £five). This process continues until the
platoon traverses this ainefield or is Zepleted. #hen an
entity exits a minefield after a successful breach, then the
cumulative distance ciear value for the route, TRAF.CONTROL
storaje location three, is set to plus infinity. This
signifies that a breach exists through the minefield on this
route and allows follov-on units to search TRAF.CONTROL to
find the cleared lane for this obstacle.
2. IRAR.CONIROL Functions In Gap Obstacles

The same actions for the TRAP.CONTROL array for
positions number one and two occur for the gap type
obstacles. The storage for positions three, four and five
differ from the previous discussion conceraning ainefield
interactions. Position number five is not used by entities
involved in gap obstacles. The third storage location is
used as a flag to trigger dynamic lane selection. If it
contains a value of plus infinity, then a successful breach
has been performed through this tank ditch and follow-on
unit movement is redirected tovard this lane. If the value

contained in position three is 2ero, then the gap has not
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been penetrated and units msust either attempt a self breach,
breach with equipment, or bypass this excavated obstacle.
TRAF.CONTROL position number four contains the nusber of the
platoon tha*t is already perforazing a breaching operation on
+his route a+ the gap. This information gives follow-on
platoons, that would otherwise have to attempt a self
breach, <+he opportunity to cover the breaching platoon's
effort by fire. In addition, if the breach atteapt is
successful, the follow-on platoon can utilize the breach
gained for their crossing of the gap.

The discussion of the TRAP.CONTROL array is, indeed
an important one because this array organizes the movement
of platoons and enables units to dynaamically select cleared
lanes. In addition, TRAF.COMNTROL coordinates fire support
of current Dbreaching efforts from follow-on units on the
same route in the instance of a gap obstacls. This

concludes the explanation of the array TRAF.CONTROL.
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ARRENDIX B

BODIFIED ROUTINES AND ZYENIS EROM RBASIC 3IAR

In the construction of this model, many changes were
made =0 the existing STAR codae. In order to facilitate the
location of thase changes the authors have supplied several
lines of unaffected code occurring before and after the
changed lines. In addition, the lines with changes are
further highlighted through the use of a plus sign (+)
immediately following the line nuaber.

1. RREANBLE

Purpose

The PREAMBLE provides the compiler with definitioans
regarding entities, attibutes, and sets; events and
rogtines; background mode, type and dimensionality and
global variables and arrays.

Nodifications

The following additions have been aade to the
PREANBLE. Por additional information refer to the thesis

section listed below.
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Events (Appendix ()

DITCH.XILL
DIVERT
GAP.BREACH
GAP.JOCK
HALT
HEAVY.JUNK
QUIK.HOVE
TAND.TO
TURN. AROUND
WALL.BREACH

Global vVariable
FLD.POINTER (1-D) Integer
This 1-dimensional array contains the teamporary
flield pointers. This anables the user to

access the obstacles by using the segquential
order nusbers given the fields on input.

TRAF.CONTROL (3-D) Real (Appendix 1)
Permanent Attributes Integer
GRUNTLETH. (3-D)

This 3-Dimensional array contains the BRL
casualty data for anti-personnel mines.

MINLETH (4-D)

This _G4-Dimensional grray ¢contains the BRL
casualty data for anti-tank aines.

PLT.COND {(1-D)

This attibute of the platoon leader keeps track
of iho gtiacn action status of the platoon in
:t: ?of e (i.e. plowing, offsetting, pushing,

LY
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NXT.BELT (1-D)

This platoon leader attribute stores the puaber
of the pext aine belt to be encountered in the
minefield. ., It allows the platgoon  to move
through a minefield as an organized unit.

Temporary Attribute Integer

BLADE.COND

This unit attribute gives the tank the ability
+*o have a dozer blade characteristic.

FLD.FORM

This, unit attribute gives the entitg the
ability to change <formations when encouniering
an obstacle.

HOLD. FORN

This anit attributg is a storage place, _where
the units formation number or " the glatoon
(PORMACODE) can be glaced vhen lateral route
movement is appropriate

PLOW.COND

This unit aitribute ives the tank the ability
to have a mine plow characteristic,

TBUNP.NUN

zhis upit attribute allovs the entity <to move
a very detailed lannef ai a _membér of his
platoon when in an obstacle field.
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TPNAM.FLD

This field attribute keeps the teaporary
pointer number of the field.

WHAT.BELT

it attribute works in conjunction with
con leader attribute (NXT.BELT).

In order for am svent :0 have arguments passed from
event to evant or routine to event, etc., the arguaents must
0o be given in the PREAMBLE.

The following arguments will be described in Appendix C.

BAGGED.BOY
BREACHER

o
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Temporary Attribute Real
ANGLE.FLD

This iield attribute carries the orientation
angle in radians seasured counterclockvwise froa
east to the major axis.,
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AREA.FLD

Th

FSPEED.FPAC

This unit attribute
abllzt{ tc slow doun
er.

£ncoun

P5.PLD (Appendix
P6.PLD (Appendix
P7.FLD (Appendix
P8.PLD (Appendix
P9.PLD (Appendix
P10.FLD (Appendix
P11.PLD (Appendix
P12.PLD (Appendix

SAMAJ.FLD

This £ield attribute

D)
D)
D)
D)
D)
D)
D)

D)

his field attribute carries the area of the
field in meters squared.

gives the entity the

is

because of obsStacle

the seai-major axis

length of the elliptical field in meters.

SAMIN.FLD

This fileld attyribute is  the semi~minor axis
length of the elliptical field in meters.
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Brisf Explanation

The additions are shown as they appear in the code.
Znough of the basic STAR code is given so that the additiosns
can be quickly added. As mentioned previously, a + sign
immediately after the line number highlights the lines that
have been changed. This procedure will be used throughout

+he remainder of this appendix to annotate changed basic

STAR code.
CODE
5 PREAM3LE
12 THE SYSTEM HAS A LE6D(®/4), A LESD (%/4), A DLA (®/4
13 A MVARY */“L' A AR A4(57a), A pégéohb(-/u),( /4 .
A BN.ATR.PRI($/4)
14+ A BNCORD Lé%h'c‘uf°° fp(s/4), 2 RTAB (»/4),
15+ A Gngngggg?‘;u#{, £ LE12(*/4), A LET2(*/4),
16 A LE6T (74}, L LEGT(e/4), A LE83(*/4), A LE11(*/4),
30+ DEPINE BNCORD, COCORD, TABLE, RTAB, USMG, GRUNTLETH,
DATA.SP, POINT.HOLD
31+ AS INTEGER 3-DfM ARBAYS
%%: DEFINE SOVMG, NINLETH AS INTEGER 4-DIMENSIONAL ARRAYS
102 ¢
}83 "' SEVERAL OWNS FOLLOW
105 EVERY SQUAD-LEADER QWNS A SQD.UNIT
106 EVERY P,‘T°SE§R%QQB§ HAS A (RGHAT (1-15) ,R3HAT (16-32)),
107+ RlHAI§‘6-32£%, A Jﬁoaxrél-ao),couz(31-32)),
A NXT.BE A PLT.COND
108 AND OWNS A PLP.UNIT
109 EVERY COMPANY.COMMANDER HAS A P.T0.AREAS,
A écoar(1- ) 4 GBEQST 6-7h
110 CONPY ( -32&% fiNs NP.UBIT AND MAY BELONG
70 A BAPTALION
111 EVERY BHE.COMMANDER HAS A énunr(1-5),aucun(6-11),
BILO(12-17L anco§1 -23),
112 BATT (24-30) , B Essr( 1-32)), OWNS A BATTALION AND
MAY BELOfiG TO A 'BRIGA
113 BVERY BDE.COMEANDER ‘HAS A (BDECUR (1-10) ,BDELO (11-20),
B0EGO (21-32))
118 OWNS A BRIGADE, LND MAY BELONG TO A DIVISION
116 DEPINE S1DED,S2DED,S3DED, SWDED,SSDED,S6DED, NV, UNIT,
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117+
118
119
120+

-
N
-t

BINICONIN) = b b
JPEIIrQIreEY N 'SY SN
@ ~~NONEWUNEWN

CUDED,S1SRT,S2SR
s3sar saé pir §3T ss§ar,cusar,pnr! REDSIN, REDRG,

a1ngn632nﬁnéaannoéﬁuDzn,asnzn RV.UNIT, R6DED,
RETY assﬁr ausﬁm assﬁr ,R6SRT, RUSRT,XCENT,YCENT,
nznxrﬁn1ﬁagbnoﬁarﬁsgnz NXT.BELT, P.TO.AREAS,CONT,
NGO, BATT,BREQST, BDECUR,BDELO, BDEGO
R via:natz

ER HAS A n:vwr A DIVCUR DIVLO,
A DIVREQST, £ No.DIV. uﬁxr,

MPORARY ENTITIES

ERATE LIST ROUTINES

RY PIELD HAS 4 WAS.PLD, A XC.FLD, A YC.FLD,
PXX.PLD, A PYY.FPLD

A PXY. anﬁ A T¥p.PLD, A aheLE. PLD, A SAMAJ.PLD,

A Sahrv. pL
A szi.ggng rpﬁaa.rLD. A P1.FLD, a P2.PLD,
A PS. rxg i pé rzn, A P7.FLD, A P8.FLD, A P9.FLD,
A .znn *1D42.7LD AND MAY BELONG TO A FLD.SET
pESIiE xc Fip,YC.FLD, pxx.rLD PYY.FLD,PXY.FLD,

GLE.FLD SLHAJ
SAMIN. PLD.AR EA.rfD LP PLD §2 FLD,P3.FLD,P4.PLD,P5.FLD,

=

FLD,P7.
P8.FLD, ggnggiggo rnﬁ P11.FLD,P12.FLD AS REAL
DEPINE TYP.FLD, NAM. rnn TPNAH FLD AS 1ugnczn VARIABLES
EVERY ug;g ¥§§BQ1§’15 co%on 12-
vaairzﬁz(zu-27) ALfVE DEAD(2§-29) Léruon(so -32)),
(xaz.nxsr.rncr{1 28) ,C.2(25-30)), A ROOUND,
A (MD.HIT( &
u.a:gé E}}'%é-%%‘ £10) ,MP.HIT (11-14) ,K.HIT (15-17),
rrazn.irézi—z7b,ﬁixnx(23-285 PKILL (29-29),
A (555{333%953 Ve 55%&%4-2« éﬁln(zs-szj)
A T.SPD, A Licgo A HIT éf ’
A észc51-io;,pL 415-18) c0(19 3) ,BN (24-28),
124 9-30 BD (31-332
A g‘“ 41- ) b:.anré ~8) u £.pET (9-11),
v.S xrzéi%-tag 5541 &
n.s%ugbggzguirs;g gé ED.AL fz(17-17y,
M.PLT.ONIT 19—‘9; M. kiuKS(zo—zO),nxrsuor(zt -23),
uxsssaoé(za-z f.
930535235335; A’ ' (COCDR (1-24),2H (25-27),
A épnihnn(1-gﬁh rarézs—sz)L A (CARR(1-4),
.coués-'r , NfxT. c* g g
cr.gx§36T§13£,2gos.poxu (15-19) ,ROUTE (20-28) ,
’°RE§§2°¥4é%§fzbii A n A (BANGE(1-16),
"'{3}5%5;3§£"“’°"56’32’} A (HE.DRAG (1-8),
an1.oa.u§33( 220) ,ANMO03(9-20), A¥2.0R.ADN(21-32),
ABHOM‘ 1-32{) A
DIR.OF.NVMT, frI.pIR, A LST.DIR, A X.CURRENT,
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Y.CURRENT

204 A ziCU§5§?¥'za1 ¥.D, A F.D, A NP.D, A TIM.FIRE,
245 c.1égé§ggé,;s§gb(31-31)),A (POS.IN.PLT.AREA (1-6),
246 5T‘§§§é“§ﬁi}%’§&£ END.AREA (23-32)) ,A (PON(1-1),
267 R'D§§§Agg§§%§éb séé.ro.uovz(s-ép,cxunnrx(7-a),

208 u.nné1é-19£ s.aggzo-zs) N.TH 26-32&) A FLD. NO,
249+ A" (¥ §§ﬁ555i§}'1 )} LD . AKT (11-16) , N.BLE (17-25) ,
250+ A (gééazéhﬁuagélggfrs(9—18;. FLD.FORN(19-25),

251+ A (%kggéégggé}ag)szybnn.ronu(9-19),

252+ A PSPEBED.FAC, A p.soﬁi.:ucnp,n P.HD.INCAP,

253 A P,TH.INCAEC A P.ARM.INCAP,"A P.AB.INCAP,

254 A PLD.INT.DIST, A FLD.BDY.DIST

255 A POP.UP.TINE, '' USED FOR COMING OUT OF

S AL e

257 a (PROL%é;;%iL?§8L§A?°S)ﬁgg.g?s 6-8) ,RDRON (9~9) ,

258 Ranax(1%§3252935.up(;35;3§§§5§3(1 £20) ,1ss (21-21),

259 LSR°'(2852é&ﬁ§§}§g"§§f°"527'32;"‘ (CURR.SORTIE (1-24),
260 AN (onsin%éliéug,pasn(35-30),ana.pAznr(31-32)),

261 A (suasgkgxggéiiglég.aa§g¥5éiE85‘a§%oxn.cr(9-19),
262 szx.szcgg%lggpigzn.pkiégg-i n,ésu.xabﬁr(zu-zu),

263 A su:nzﬁgréiaguzggggmrun,'A (PASSOFF (1-24) ,

264 AND HMAY néLouc &5 A TANKS, A BLUE.ALIVE,

A RED.ALIVE, A comp.ONIf,

%gg ,, A PLT.USIT XND’A SQD.UHIT

287 INHIBIT LIST ROUTINES

8 DEPIN giggﬁcgggg.g;siggpz,upu.r!pz,vza.rtpz,

269 xazigaggirﬁcgig.gﬁungggm, ND.HIT,N.HIT,F.HIT,

270 rznggéxgigxggLﬁsx§§%,urkILL,KKILL. SECLDR, CBAR,
m scrb g AR . smae s,

272+ u.cgégéguggbg.gésguuxi,u.raﬁxs,nxrsao&,uzsssaom,
273+ cocgg,pa;gagﬁingégg,rnr, CARR,R.CON,NEXT. MNCP,

274 posiggﬁgrxgoggg;iéggbrn,roauAconn, BANGE, AREA,

275 aa.ggécélquggkggt.on.ESLa.anuoa,xuz.oa.Anu,nunou.
276 Posﬁ§géPg§:a%zl,fORHPOS,START.ARBA,END.ABBA,POH,
277+ PLD.PORN,TBUND.NON,BLADE.COND, HOLD. FORM AS INTEGER
278 1o VARIABLES

%;9 ' *INPANTRY INTEGER VARIABLES FOR UNITS

80 DEPFINE ;&g.ggﬁsngigggfg.Axu,u.rn,n.an,u.xa,u.pLz,

281 SCH.TO, HOVE sénvnn A¥D R.D.STATUS AS INTEGER

VARIABLR
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282 ¢

283 YV INPANTRY REAL VARIABLES

284 DEFTNE FLD.BDY.DIST,FLD.INT.DIST,P.BODY.INCAP,
P.HD.INCAP, P TH,INCAP

285 P.AB.INCAP,P. ARA.INCAP ,P.PLE. INCAP,H.IN, TH.IN,
AB.IN,PLE.IN,AaM.fN,

286+ | PSPEED.FAC’AND TIf.IN AS’REAL VARIABLES

463+ 11 ENGINZER EVENTS

+

465+ EVERY °21§§50¥¥,§‘5 A NUM.POINTER, A REP.NUMBER, AND

466+ EVERY STAND.TO HAS A BAGGED.BOY

467+ EVERY HALT HAS A SLOW.DOWN

468+ EVERY TURN.AROUMD HAS A TWIST

469+ BVERY DIVERT HAS A SIDE.STEPPER, A BYPASS, AND A HOME

470¢ EVERY WALL.BREACE HAS A RAMMER, AND 1 TEAR.DOWN

471+ EVERY DITCH.KILL HAS A GULLY.CAT

472+ EVERY HEAVY.JONK HAS A STATUS

473+ EVERY GAP.BREACH HAS A BREACHER, AND A HOLE

474+ EVERY GAP.JOCK HBAS A SABOT.SHOOFER

475+ DEFINE NUM,POINTER, REP.NUMBER, BAGGED.BOY, SLOW.DOWN,

476+ TH £r, BYPASS, fiOME, BAMMER, GULLY.CAT,

IST,sgiggéSTEPP
477« BRBACH%%ﬁI§g§B§ TEAR.DOWN, SABOT.SHQOTER AS INTEGER
FINE INT.TIME AS A REAL VARIABLE

+

ENGINEER ARRAYS

INE FLD.POINTER AS A 1-DIMENSIONAL, INTEGER ARRAY
INE TRAF.CONTROL AS A 3-DI!ENSIONA£. REAL ARRAY

ND ''OF THE PREAMBLE''

00 ) =~ i b2
WEEEE&EEN
VO R~JONNED
e
[ =[~ N T
atdts) ® « @ apx
g

2. BRoutipe BL.CREAIE

Purpose

Routine BL.CREATE is used to create temporary tank
entities at designated times throughout the execution of the
progras. The routine is called during the execution of

Event BLU. FORCES.
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Modifications

The following four attributes nmust be assigned
values from the input data or as a result of the routine.

Temporary Attributes Integer

BLADE.COND
HOLD. FORM
PLOW.COND

Temporary Attribute Real

PSPEED.FAC
Brief Explanation

Line 15 PLOW.COXD and BLADE.COND are assigned the

values of 0-no or 1-attached.

Line 18 PSPEED.PAC is initialized to 1.0. No

effect unless in field.

Line 19 HOLD.PORM is initialized to 999. This
value changes only vhen the entity is
using lateral aovement. When moveaent is
terminated, this 999 va1u§ is set back on
HOLD.FORM for the sntity. It serves as a
flag to deteraine appropriate actions.

To change this initial value has

unpredictable consequences.
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1 ROUTINE BL.CREATE(A,B,HV)

11 CREATE A TANK

12 LET PI.HATéTlHK)=1

13 READ NAME( lﬂK‘ SYS.TYPE (TANK) ,WPN.TYPR (TANK),
SBCé ‘BKL PLTé ANK) éOéTANKE

14 BN (TANK),SQDVEH (TA k), p TLDR(&AN } .CO 58(2188),

| ot
=)

)

(FANK)

15+ lLIVE.DEADéTA ggg;&nu&;,pLoa.cosn(raux),
CALL PLD,DIS

LET PLD.INT.

LET HOLD,FORM
IF COéTANK) G
RETOR END

Hﬂg.'d

Ot
nR=x

3. Routine NOVE
Purpose
Routine MOVE is called froa routine LOC to update

the 1location of any entity to the current time of the

sisulation.

Modifications

The following entity attribute has been added'to the
MOVE routine logic. This addition nov gives <the user the
ability to change formations as a result of encountering an
cbstacle field. The capability to offset around a dead
vehiclas is now a reality.

Temporary Attribute Integer

PLD.PORN
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Brief Explanation

160-165, and 195-200

Llines 118,

ability to

FLD.PORM attribute the

the

Allow

override the normal formation procedure.

CODE

L
[ ]
[- -]
Mg < - I
s =
®* 0 (o)
=) =
fublg
UV -—
i -
L B [ ]
. o m »
= *
now % N
LTS ] ey
Eted v
=D an
RNo MROO
L”E =R
-~ M‘I)
om e
M (2] -] o0 »
| s
| d mg( .l.\vd'
[l e ] BRI -
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- 9 bl
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M O A0 Om
QC RMNI|\MA Qv o
2 ZEedf o a
w4 NN =B
O Hpninn m
He OOMAMKH =
400 B3 O i) g
Moy =& g
ZEimtub, I O
Hoe UM =y M
EimE
2 K]
(o3 %] N
e M
“ONMI N ™~

LooP
LET

-

o~

N8 o
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ﬂ am O
OF e LR ]
A X0 ™
s Ea N
BN En
SNE4 D .
By R D
o8 BIPIEe
Hambe N o
[P i ol TRl ¥
D ME~., A
NEIQNEL 43 H

LIRIVI D g 0% O bt
HNENUEOMAN RO
(3. 1=-1 ] 1)
o « .Tumauma
OO BIAIE} MO
. A eded e 30
a ...m

o]
L

ELSE

GO TO DIRN.COMP

OOV DM NNON =00
DOAITNNN NOOOCOOO™ vy
P P g P e P g

X. CURRENT (VEH) ) ##2 +
sl (VEH) )
QUALS 1

&
QFPSET BY PORMATION

RM (VEH) = O
ON.RT B
K~-4
K~2
LET NLY = §Y-LY
VEB)

g
D
T
T
T
T
A
0

$15. ko

Apy L iatelalale Lol
e Ll 3= 4 TS IS ]
BTREENS R R
.

2 NY DHiQe nnﬂuug
oOoMRO™ = Ai-lrlelel
(8400 -1-T1} O

e o ¢ o
We M0

=

-] By 44
2 g S z
HEE Ty 2
o] - o)

INTERMED

LET I =

70

GO TO

ELSE

LET NLX = NXI-LX
IF PLD.FORM (VERH

L] L) -

+

* &
NNANO™ O ORNO™NNO DO
NN 2P 23 =3 S5 UPANOANUAOWND D

P P e g Y g S P P P et e g P g P g g g

- v et PP
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162+ ELSE
163+ IP I EQUALS 0, LET I = FORMACODE(VEH)
164+ ALWAYS
165+ ALWAYS
166 LET J = PORHPOS}VBB& . 2
167 LET X.OFF = FORM.OFPFSET(I,J=1)
168 LET Y.OFF = FORM.OPFSET(I J&
169 LET THETA = ARCTAN.F (NL ,ﬁL )
1790 LET CTH = COS.F(THETA
171 LET STH = SIN.F(THETA
189 LET NLX = NX - LX LET NLY = NY - LY
190 LET ALPH =-é(CX-NX£*NLX + (CY-NY)®*NLY) /
(NLX®NLX + NLY®NLY)
131 LET PX = ALPH * LX + (1. -~ ALPH) *= NX
192 LET PY = ALPH * LY ¢+ (1. - ALPH) * NY
193 LET NPX = NX - PX LET NPY = NY - PY
194 LET I = RTE.DATA (RT,NM+3%(D.ON.RT-1))
195+ IF ?LD.POR!}VBB% NE O
196+ LET I = FLD.FORM(VER)
197+ ELSE
198+ IP I EQUALS 0, LET I = FORMACODRE (VEH)
199+ ALWAYS
200+ ALWAYS
%81 LET J = FORHPOS;VEH& ® 2
2 LET X.OPF = FORM.OPFPSEI(I,J-1)
203 LET Y.OFF = FORM.OPFSET(I,Jd)
204 LET CHG.INT=POR.CHG. INT(I
205 LET D.TO.MCP = SQRT.P (NPXSNPX + NPY*NPY)
206 IF D.TO.MCP LESS THAN ZERO.LEVEL
O TO MCP.REACHED
363 END

4. Boytipe MOVE.LIMIIS

Purpose .

Routine MOVE.LINITS is called from routine MOVE to
deteraine a vehicle's saxismum speed, acceleration rate, and
decelaration rate. These parameters are a function of the
veapon type, the system type, the slope of the terrain and
the dismounted tactical situation.

sodifications

The routine now returns speed limits that are also a

function of an obstacle encounter speed degradation.
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Temporary Attribute Real

FSPEED.FAC

Brief Explanation

Line 18 The effect (degraded speed) of PSPEED.FAC
has been introduced here. FSPEED.FAC may

have any value between 0 and 1.

CODE

1 ROUTINE MOVE.LIMITS GIVEN VEH,SLOPE YIELDING SPEED,

ACCEL, DECEL
2 t' MOVE.LTHITS LOOKS UP LIMITING SPEED AND
ACCELERATION VALUES BASED OX

3 e SISTEN TYPE, WEAPON TYPE, AND TERRAIN SLOPE
12 IF SLOPE LE LIN!SPDS (SYS i

13 LET OPPSET = 2 soed’dloee

14 ELSE

15 LET OFFSET = 1 ** LEVEL

1 luuwus

18+ LET SPEED = LIN.SPDS(SIS,WDH,3¢QFFSET)#PSPEED.FAC (VEH)
19 LET ACCEL = L'IM.SPDS(SYS.wPN,6¢OFFSET
20 LET DECEL = LIM.SPDS(SYS,WPN,9+OFPFSE
36 END

S. Boutine RED.CEEAIE
Purpose

This routine serves <the same purpose as does
BL.CREATE except it acts for the Red (opposing) force.

force.
Modifications

The following four attributes must be initialiszed:
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Temporary Attributes Intaeger

BLADE.COND
HOLD. FORM
PLOW.COND
Temporary Attribute Real
FPSPEED. PAC
CODE
1 ROUTINE RED.CREATE(A,B,HV)
11 CREATE A TANK
12 READ nausérxux). SYS.TYPE (TANK), WPN.TYPE(TANK),
o TA§§C( ANK),  PLT (TANK),
13 anrauxg'sonvzairanx ,PLTLDR (TANK) , COCDR (TANK) ,
START . AREA (TANK
14+ ALIVE.DEAD (TANK) ,FIR.HODE (TANK) ,PLO&.COND (TANK),
LADE.COND{&ANK)
15 CALL PLD.DIST{T ¥K)
16 PLD.INT.DIST (TANK) =RINF.C
17+ LET rspazn.rACéranx;=1.o
18+ LET aonn.roaaé ANK£=999
19 IP anémanx‘ G? RBNS LET RBNS=BN (TANK) ALWAYS
83 RETOUR END

6. Rogtine RES?2

Purpose

Routine RES2 allocates space for n-diamensional

arrays. This routine is called from the MAIN routine.

Sodifications
The following two arrays have been added to

sisulation:
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CODE

3¢

55

routine

CODE

N -

Permanent Attributss Integer
GRUNTLETH (3-D) Integer

This 3-Dimensional array contains the BRL
casualty data for anti-personnel mines.

MINLETH (4-D) Integer

This _4-Dimensional array contains the BRL
casualty data for anti-tank amines.

ROUTINE RES2

RESERVE MINLETH AS S BY 8 BY 2 BY 4
RESERVE GRUNTLETH AS 4 BY 2 BY 35
RETURN ZEND

Bouting RESD

Purpose

Routine BR2SS5 is called from routine MAIN. This
reads in data.

Modifications ,

The following arrays have their data read in.

Parmanent Attributes Integer

GRUNTLETH t3-D;
MINLETH 4-D

ROUTINE RESS
DEPINE I,J,K,L,N AS INTEGER VARIABLES
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3 USE UNIT 8 FOR INPUT
a IF DLA(8) KE 0
5 FOR I = 1 TO 2 PORJ = 1 TO 2 PORK = 1 TO 10
6 READ ADDON (I,J,K)
7 ALWAYS
8 PORI = 1 T0 2 FORJ = 1 TQ 4 READ DGKY (L, J)
9+ POR I = 1T0 SPORJ = 1T0 8 FORK = 1 70 2
FOR L = 1.T0 4
10+ READ MINLETH(I,J,K,L)
11+ PORI = 1T0 4 FOR'J = 1 TO 2 POR K = 1 TO 35
12+ READ GRUNTLETH (I,J,K)
18 RETURN END
8. [Event TARGET.SELECT
Purpose

Event TARGET.SELECT is called from events DETECT,
PIRE, IMPACT, and from itself. This routine selects the
highest priority target from an entity’s target list for
servicing. Selection is based on target range and
ammunition availabili+y.

Modifications

This routine bas been modified in order to stop a
tank from selecting targets and subsequently firing at
targets while it is engaged in the following circuamstances:

Pushing a dead plov tank through a minefield.

Breaching a gap obstacle vith its dozer blade.

Self breaching a gap obstacle.

The following attributes have been added:
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NN b b o b
L X X X X J

Temporary Attribute Integer
BLADE.COND

This unit attribute gives the tank the ability
to have a dozer bladé characteristic.

G~No blade available. .

1~-Blade available but not ia use.

2~Blade being used or vehicle is self
breaching.

PLOW.COND

This unit attribute gives <the tank the ability
to have a mine plow cCharacteristic.

0-no plow available

%-pig: %ggllagéedbut not in use
3-lead veﬁgg;e En offset

4-tank that is pushing dead plow tank

TSKED

This attribute serves as a flag to stop further
target selects.

Briaf Explanation
Lines 20-23 Stops the pushing tank froa firing.
Lines 24-27 sStops vehicle that' is breaching a gap

from firing.

UPON TARGET.SELECT(A)
lk = 1

RETURN LSE
DfA) = 1

E
W.CORD(A) = 4
xzn;x& = 1
LE zxaczr.sszscr(A) I8 15 UNITS

wa
N
|
©
e

[ ]
O
QoW
=
=
_—
b=
-—

]
~
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254 LET TSKED{A& = 1
26+ SCHEDUOLE ARGET.SELECT(A) IN 15 UNITS
27+ RETURN GELSE
28 LET POE§A£=O
29 CALL PURGE.LIST(A)
50 RETURN END

Purpose

Routine PLD.ACT is <called from the MOVE routine.

This routine sorts out what field actions to perform

naxt. (Por a more detailed explanation see ref 3)

Modifications

The following routines are now called froam routine
FLD.ACT:
GAP.DECISION
+ENTRY
GLP INTERNAL
<LEAVE

A
HP.DECISION
MF.ENTRY

MP.EXIT
MF.INTERNAL

These routines are discussed in Appendix C. In order

for the appropriate routines to be called the following

entity attributes have to be used:
Temporary Attribute Integer

PLD.AKT - COde desirxh g the kind of action
for pend ernal actions.

FLD.NO -~ Name of the field involved in any
pending internal action.
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TPNAM.FLD - Field temporary pointer number.

TYP.PLD - Pield type code
1 - A mandatory dismount field
2 - A minefiel
3 - A ninefield decision field
4 - A tank ditch
5 - A road crater
6 - A blown bridge (short-wet gap)
7 - A gap decision field

Brizf Explanation

All the additions are self explanatory ih the code.

They call one of the appropriate routines mentioned above.

CODE

2

S
6

7
FLD

adedod b ccd b b b
<~ FWNA0O W
+er e

Lines 74-78 This change re-initializes attributes
that were changed. in routine FLD.ACT.
It only takes place upon an entities
departure frcm a particular type field
{one where its PFLD.NO was set to the

field pointer number).

ROUTINE FLD.ACT(VEH) ' $SORTS OUT WHICH FIELD
ACTIONS TO PERFORM
IP PLD.INT.DIST JVEB) LB o
PRINT 1 LIRE ITH NABE(VEH) X.CURRENT (VEH) ,
Y.CURRENT 6 EH)
MARCPLD (FLD HO(ﬁanL TIME,V AS FOLLOWS
INT ACT vga-taat & ¥ekdne PIELD = ®ens
INE = tat-
L ]

1 HERE WE C%%LNEOUTINES TO PERFORY INTERNAL
ve

IF PLD.AKT(VBBL
CALL MF.INT BNLL (VEH)

ALWAYS

IF rnn.axrégzgkr 4 oa _PLD.AKT(VEEH) = 5 OR
CALL GAP.ilTE uAL GIVEN VEH

ALWAYS

ALWAYS
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IF PLD.BDY.DIST(VEH) LE
LET bDX = COs.F(DIR. OP HV!T(YEH))

IF s1 LE 0. D S1 GE =2
PRIN R H NAHE&VEH) +XCUR, YCUR,

(o] o]
".’N

0
LIN
N
TIME.V AS
ELD ENTRY VEH=%t2% LOCN
TIME = Rs%

®*
%

#&e stens FIELD = S65%

1e
*v HERE WE CALL ROCUTINES TQ PERFORM FIELD ENTRY
e BOUNCARY ACTYONS

IP COLOR VER)=0_AND HPN TYPE(VEH) =8 AND

CALL DISHOéNT(VEk 3)
WAYS

TYP. PLD (FIELD) =2
CALL MF.ENTRY GIVEN VEH, FIELD
E%YS

YP.PLD (FIELD

gk g

ALL MP. chxskoi(vza PIELD)

«FLD PIELDE = 4 OR TYP.FLD(FIELD) = 5 OR
TYP. é L
L GAP.ENTRY (VEH PIELD)

FLD PIELDE =
GAP.DECI ION(VEB,FIBLD)

e e
7]

b 1o

Ir
ALW

L E R K B R RN RN R
gl

rrdrd i i

C
A
TYP
CAL
ALWAYS
TYP
CAL
AYS

-
e |
7]
N
[
[}
[=]
.«
(=]
b
-]
[~}
n
N

E -200
LINE UITH NAME(VEH) ,XCUR,YCUR,
NAM.PLD(FIELD),
TIME.V AS FPOLLONS
ELD BI%TE vga : REER [OCN = R8s ke PIELD = X¥kE
T

.
*t HERE WE CALL ROUTINES TO PERFORM PIELD EXIT
BOUNDARY ACTIONS

IF PLD. AKT(VB%& =
CALL GIVEN VEH

ALWAYS
IF FLD.AKT(VBH) = 4 OR PLD.AKT(VEH) = 5
PLD.AKT& 6

CALL GAP LEAVE GIVE VEH
ALWAYS

IF TPNAH.PLD ELD
LET FLD éT k

PLD.NOJVEB)
= RINF.C

MEWN 2O OO NIEWN e QOB VNE HW NaOWONOWN EWN L0V NE WN Ha OV VD
PEerr S+ e+
-d

WO OEMPW NN dN NSO OOy g ONONOWVNWIWUKRA WWNWVWUWWWNWEE EE &F &R IE FW wa
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10. Routine FLD.CREATE

Purpose

Routine FLD.CREATE creates the field entities. This
routine is called froa the FLD.INIT roptine before the start
of the battle.

Modifications

Additional field attributes have been added and they
needzd to be initialized. Several arguments are seat to
this routine. 1Instaad of defining them, the attributes that
raceive their values will be discussed.

Given Arguments (Real)

@
t-.
.

lnrgrgrargrargrgrg s
0% B b ud b DD NN
EEN - O

o
=C

Global variable Integer

FLD.POINTER (1-D)

Contains the pointer values of all the fields.

Temporary Attribate Integer

TPNAM.PLD - Field teaporary pointer nuaber

180
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Temporary Attributes

pé, p¥,p8, P
g+ p11,p12  yifiping uant
% S RE

§SLHII,ARG

Real

ANGLE.FLD - g:ggegoa:gggrigxig?ians from
AREA.PLD - Area of this elliptical field
PS5.FLD - Field pgraneter (Appendix D)
P6 .PLD - Pield parameter (Appendix D)
P7.FLD - Field parameter (Appendix D)
P8,FLD - Pield parameter (Appendix D)
P9.FLD - Field parameter (Appendix D)
P10.FLD - Field parameter (Appendix D)
P11.PLD - Field parameter (Appendix D)
P12.FPLD - Pield parameter (Appendix D)
SAMMI.FLD - Seai-major axis length
SAMIN.FLD - Semi~-minor axis length
CODE
g '« VOREATE ggg'ggifgznno SET ITS ATTRIBUTES
+ GIVEN XC,YC,SANMAJ «TYPE,P1,P2,P3,P4,P5,

5 woRMALLY MODE I AL
6 DEPINE TYPE, NAME, PIELD AS INTEGER VARIABLES
7 CREATE A PFIELD
8 LET XC.PLD(FIBLD) = XC
9 LET YC.PLD{PIBLD). = YC
0 LET TYE.FLO(FIELD) = TYPE
1+ LET ANGLE.PLD(PTELD) = ANGLE
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12+ LET SAMAJ.FLD(FIELD) = SAuAJ
13+ LET SAMIN.PLD{FIELD) = g
14+ LET AREA.FLD( IELDL = sa SAMIN®PI.C
15+ LET TPNAH.PLDéFIEL ) = PIEL
16 LET P1.PLD(PIELD) = P1
17 LET P2.PLD!FIELD} = P2
18 LET P3.PLD{FIELD}) = P3
19 LET P4.FLD{FIBLD) = P4
20+ LET P5.FLD(FIELD} = PS5
21+ LET P6.FLD(FIELD) = P6
22+ LET P7.FLD{FIELD) = P7
23+ LET P8.FLD(FIELD) = P8
24+ LET P9.FLD(FIELD) = P9
25+ LET P10.FLD(FPIFLD) = P10
R R
+ N =
33 Agg % T0 FLDS.CREATED
34 LET NAH.FLDﬁFIELDL=BLDS.CREATBD
35+ LET PLD.POINTER(NAM.FLD (FIELD)) = FIELD
36 LET NAME = PLDS.CREATED
37 LET SANG = SIN.P(ANGLE
38 LET CANG = COS.P({ANGLE
39 LET PXX.PLD(PIBL l = (CANG/SAMAJ) %32 +
éSANG{SAu f
40 LET !gig Ai%NDL = (SANG/SANAJ) %2 +
41 LET 4§'§,§{F'BL ) s 26SANGECANG® (1/SANAI**2 -
42 PILE rafs FIELD &u THE FLD.SET
43 RETURN
44 EBND

1. Routipe FPLD.INIT

Purpose

Routine PLD.INIT is called once by MAIN before the
start of the simulation. It reads the input describing the
fields to be created and it calls FLD.CREATE for each such
field.

Modifications

The following £ield attributes have been added to
greater enhance the capabilities of an obstacle field. For

definitions and input values see Appendix D.
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’ Recursive Variables Real

b k= AD OO ~JOMN

ronyrarg rg g oY
N=O

Global Variables
FLD.POINTER (1-D) INTEGER

This 1-Dilen51onal array contains the pointer

values of all the fields In this routine the
space for array 1is reserved.

TRAF.CONTROL (3-D) Real (Appendix A)
In this routine the s ace for this
i 3-Dimensional array is reserve

Recursive Variables Integer (Appendix D)

OB.NUN

The nuaber of obstacle fields. used
dimension the 3-Dimensional array TRAP.CONTROL.

RT.OB.NUN

The number rhgf routes going _through  the

obstacles. s input variable also dimensions
TRAF.CONTROL.

CODE

1 ROUTINE FLD.INIT
2 "CRB!T! ALL !IBL%%BTHlT ARE IN PLACE AT THE START

OF THE BA
(» 3 NORNALLY MODE IS REAL
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~NOVWNE W= OV o~NoWn &
+ +

b gk cob ad b asdh ad

DEFINE TYPE, NUM, OB.NUM, RT.O0B.NUM, I, NAME AS
INTEGER VARIABLES
USE UNIT S5 FOR INPUT
EAD NiUM, OB.NUM, RT.OB.NUM
RESERVE PLD. poxn&zn(tl AS NUM
RESERVE TRAF.CONTROL (¥,%,*) AS OB.NUM BY
RT.OB, NUM BY 5
FOR I = 1 TO NUM DO
READ XC,YC,SAMAJ,SAMIN,ANGLE,TYPE,P1,P2,P3
p4,.p5,p5,PY
r8,pr9,P%0,011,pP12
LET aNSLE = lﬂéLE{RLDIAN.C
CALL FLD.CREATE GIVEN XC,YC,SAMAJ,SAMIN,
ANGLE TYPE B1,P2.P3.P
LooP ps,p6,P7,58,29,010,P11,212 fI1rLDING NaME
RETORN
END

12. BRoutine BASIC.LOAD

Purpose

This routine is used to initialize the ammunition

basic load levels for all elements.

Bodifications

Subscripted labels for the two new vehicle launched

bridges had to be added. These additions only serve as exit

labels out of this routine.

CODE
] ROUTLHE BASIC.LOAD(A)
2 DEFINE A, S,V AS INTEGER VARIABLES
LET S = SIS.TYPE(M) LET W = WEN.TTPE(1)
i LET imMo1(A) = BJo.CHAE s,u 1,4
5 LET ANNO2(A) = PJO.CHAR(S,i¥,2,
6 LET 18MO03(A) = PJO.CHAR(S,# g3l
, 7 LET AMNO4(A) = PJO.CHAR({S,W,d,4
8 89 10 SYSTH(S)
| 13 1SITH(1) 7 GO TO' Tamkx(wpH. r!px(A))
20 'TANKI{1)'
21 LET C.1(A) = 16 LET C.2(A) = 6 LET R.CON(A) = 1
22 'TANKX(2)' LET C.1(A) =CAPDS LET C.2 () =CHEAT
LET AR.TOW (1) =CASEAD
23 LET HE DRAG (A)=CASEHE LET AW1.0R.HSL3(A)=100
( 28 LET FOM(A)=1 LET VEH.TYPE (A)=1 LET B.CON(A)=1
. 184
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ABRENDIX C

RCOTINES AND EVENTS POR IHE ENGINEER HODULE IN SIAR
This appendix contains the complete documentation for
the Engineer Effects Module for the STAR Coambat Model.
1. Routine POP.A.MINE
Purpose
Routine POP.A.NMINE detersines if an entity is within

the casualty producing radius of a mine or if the entity has

run Ovaer a amine, This routine is called from routine
MP.INTERNAL.
Given Arguments Integer

TNK- Pointer to the element being moved.
Global variable Alpha
DAM.ARRAY (1-D)

Contains the possible values for hit.state.

1 NDAM
2 MDAY
3 MDAN
4 MFDH
S DEAD
6 MISS
Global Variable Integer

DAMAGE.NUM

Indicates the damage status of an entity after
having a2 round iapact on or near it.
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hit but already mf killed
maobility danage
f;gg Q:GI dgn ge aa

ity a 0
ggtéstrgphgc ﬁiifp ver nage
aiss

ANE WD =

DEAD.ATKR

Tallies the number of red casualties.

KILLED.MOUNTED

Indicates whether the entity in question was
killed wvhile mounted on his vehicle or while
dismounted.

ORDISK

Igd%cat;s*whegher. g{ no:ttgg gse:l.desires the
sho st _an a attribute ist to user
etedtalik £il

speci es.
0 no, paper output only
1 yes
YES
Indicates a value of 1. It is used in

conditional statsments.

Global variable Real
TARDIN (3-D)

Contains the target dimensions of all entity

t; es in the simulatiom. This is indexed by
SYS.TYPE and WPN.TYPE of the element.

Recursive Variable Integer
DET.LOC

Is the location of the aine detonation in
relation to the entity. For anti-personnel

£rag ligos this variable contains the range the

entity is from mine detonation. For anti-tank
187
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mines this variable specifies the 1location of
mine detcnation on the vehicle.

1 Track hit
2 belly hit

EVEN.BELT

Contains the even mine belt number closest to
the, ac¢ ua%slzne belt ¢to be encountered._  This
variable necessaii in order to determine how
the n%nfs are actually configured on the actual
mine belcr.

EVEN.N.L.S

Stands for the even nuaber on the left side of
the vehicle. his variable helps gin-point the
actual @ine 6 {locations 1in relation to the
entities position on the mine belt.

FLD~ Pointer to the field in gquestion.

HALF.BELT

Contains Eheh truncated Integerdvalne ;he: the
aber o e next encountere mjipe be s
32v26ed by 5he REI: SECanother variable in t&e
sequence used to deteramine the o0dd or even
nuskbered representation of belts and amine.

HALP.N.L.S

Contains the truncated integer value that

results wvhen the integer _number(possible_aine

%gcgtionh on the leff side of the vehicle is
vided by two.

I - Index of a do loop.
J - Subitracts one frop the I index.
LEG

Pointer to an element in the platoon of the
activating entity (disaounted infantryman).
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NUM.LEFT.SIDE

‘ Is the integer location of the left side of the
vehicle from the tangent line on the ellipse
boundary perpeadiculai to the semi-major axis.

NUT

Integer mine location under the vehicle/tank.

NXBELT

This local variable receives the value of the
entity attribute WHAT.BELT.

WHOCALLED

A flag used b several routines to deteraine
appropriate actions and executions.

’ Racursive Variable Real
ANGLE

Sat to the direction of movement of the entity.

DRAW

Contains the value of a random number from a
Uniform (0,1) distribution.

DTOB

Is the distance from the center of a vehicle to

the tangent line opn the 2llipse boundary
perpendicular to the seli-nagor axis.

EPKILL

The probability of at least a firepower kill.
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EMKILL

The probability of at least a mobility kill.

EMNFKILL

The union of EMKILL and EFKILL.

KAYKILL

The probability of a catastrophic kill.

SIGMA

Contains the value of the difference between
the grientation angle of the field illipse and
the direction of mOvement of the vehicle.

THETA

Receives the value of the field attribute
ANGLE.FLD.

VER.WIDTH

The width of the vehicle in question.

W

The vehicle width adjusted for SIGMA that
crosses the mine belt.

X.PRINE

The X coordinate location of the entit{ rotated
about orientation angle of the field ellipse.

ININE

The X coordinate location of the Anti-personnel
frag asine.
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YMINE

The Y coordinate location of the Anti-personnel
frag mine.

Routines called

Sets

ATRIT

A routine which assesses the attrition against
a Target which has been hit. It checks for a
catastrophic kili, increnments lobllltg and
fi egower darage, and checks the FKILL, KILL,
an FKILL levels.

FIND.A.MINE (this appendix)

PROB.MINE _(this appendix)
OUsed
PLT.UNIT {1-D)

This set is owned by the persanent entit
PLATOON LEADER It _contains the 1list o

temporary entitles owned by this platcon.

Temporary Attribute Alpna

HIT.STATE

An alpha variable indicating whether or not an
eleaent is alive or dead.

Temporary Attribute Integer

ALIVE.DEAD

Indicates vhether the entity is alive or dead.
alive

1]
1 dead )
2 alive mounted in carrier.
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PLOW.COND

This unit attribute gives the tank the ability
to have a2 mine plow characteristic.

COLOR
Indicates the color of the element.

0 red (attacker)
1 - blue (defender)

DEFNUM

The current position or activity of an element.

1 full defilade

2 tg: et defilade

3 £ ng defilads

4 half vehicle defilade

5 loving (d: ilade_ deterained by

the Térrain model)

6 reached final area in movenment

PIRED.AT

Indicates the total number of rounds fired at a
entity.

PKILL

Indicates vhether an entity has sustained a
firepover kill.

0 no
1 yes

PLD.NO

The vehicle attribute that Contains the name of
;ggiogiold involved in any pending internal

K. HIT

Indicates the number of hits sustained by an
cntigx vhich were sufficient to «cause a
catastrophic kill. .
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{ KKILL

I

‘ ’ Indicates vwhether an entity has sustained a
catastrophic kill.

0 no
1 yes

MPKILL
Indicates wvhether an entity has sustained a
simultaneous mobility and firepower kill.

0 no
1 yes

; MKILL

: Indicates whether an eatity has sustained a
! mobility kill.

) no
# ; 1 yes
' NAME
(\ The element number of the entity.
. NUM.HIT b=

Indicates the total number of hits sustained by
an entity., This includes no damage hits.

P PLT
The number of the platoon to which the entity
belongs. )
; SYS.TYPE ‘ ;
i This represents the general class of the systea i
of the entity.
; rmk:ed infants
a0un n
3 dismo toa 1ntalt:
4 : !1!2:1 !
g ailr defense
bunker
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8 coam/ev/acg/intel
other

WHAT.BELT

This entit attribute keeps the updated bDelt
number that is to be encountered next.

WPN.TYPE

Degcribes the specific systea uithin the systea
code. for example, system type 1 is a tank and
¥eapon type four for this system indicates an

Temporary Attribute Real

ANGLE.PFLD

Oorientation angle in radians measured
counterclggku;se fr east to the major axis

of the el pt;qal field.
( N
DIR.QOP.NVAT
Indicates the cntit{'s direction of aoveament
neasured in radians froa east.
r.D
: Indicates the accusulated percentage of

N firepover danage sustained by the entity.

‘ Indicates the accusmulated Borcontago of
: mobility dasmage sustained by the entity.

i
4 P3.PLD

Hine Type (1-11%)
1 870 Scatterable Anti-tank aine

D | S t 1 ti- k
3 821 nﬁ% -353 a:o ‘lnti’ganzigzna
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Band-en laced Anti-tank ajne :
d-ea aced Anti-tank aine :
lnt -porsonne blast mine
Ant &rsonne ast ine
Anti-personne rtag a
u Ant;-pe:sonnel fra lxne
Anti-gersonno g
laylote ntz-porsonne frag mine

) b)) b acd b
S OMNEOWN

S OQWR~INNE

-t b
(ol 1 - i3 3 1]

P4.PLD (Appendix D)

SAMAJ.PLD

The semi-pajor axis length of the elliptical
field.

SPD

The entity's speed at the end of the most
recent movement update.

X.CURRENT

) . The Y-coordinate for the entity as of the last
( movement update.

XC.FLD

The X-coordinate of the center of an elliptical 1=
field. :

Y.CURRENT

The Y-coordinate for the entity as of the last
novesent update.

Z. CURRENT

TAORIPCT N IR SR TR

; The elevation for the entity as of the last
' soveaent update.

¢
%
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i v
f ( Lines 8-11

Lines 12-42
Lines 14-17

Lines 18-41

Lines 43-103

Lines 43-54

Lines 55-102

Brief Description

Deteraines if the mine or aine belt
vas detected and aveoided.

Subjects dismsounted infantry to the
effects of Anti-personnel aines if

applicable,

Subjects dismounted dinfantry to the
effects of Anti~personnel blast
aines.

Subjects dismounted infantry to the
effects of Anti-personnel frag mines.
Subjects vehicles to the effects of
scatterable and belted/patterned
Anti-tank aines.

Subjects vehicles to the effects of
scatterable Anti-tank asines. The
detonation location under the vehicla
is also determined.

Subjects the vehicle to the effects
of a belt of mines. A vehicle asy
receive more than one hit at a time.

The exact detonation location under a
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vehicle is determined because the
aines are explicitly played.
Linas 105-128 OUpdates the killer-victim score board

and it prints out a shot/mine record.

ROUTINE POP. A HINE GIVEN TXK

DEPINE TNX,DET.LOC, VHOCALLED,PLD,NUN.LEFT.SIDE,
#ALP. BELT,NXBELT, EVEN. BELF ,HALF. ¥.1.5,
EVEN.N.L.5,1,J, 807,86 oS tNTEGER
VARIABLES

mn Ml b iy, s,
vzn.f:nﬁa.va:xuxf§:!uxnz'As REAL "’
VARIABLES

LET @HOCALLED = 1

LET PLD = FLD.O (THE)

LET DEAW=UNIPORN.F (0. 1,7

IF p4.PLD (PLD) GT DBRAE ' TYDETECT AND AVOID

REPURN

OTHERWISE

S!S.T!PBéTIKL = 3 YYDISMOUNTED INPANTRY

IF P3.PLD (PL ) GE 6.0

17" p3. PLD (FLD) LB 7.0 ¢*'AP-BLAST NINES
CALL PHOB,MINE GIVEM TNK, DET.LOC

TIELDING znxznz.zrxxix,pulrgf%
CALL ATRIT (THK,TMK,EMKILL BPEILL, ENNFKI
(FAR, THE, [+ , WHOCALLED)
I
Y

YKILL, RHOC
BELSE''AP-FRAG MINES
CALL PIND.A.MINE GIVEN TNK YIEBLDING XN l!i

POR BVERY LEG IN PLY.UNIT(PLT (THK
lLIVB.DllJ LE IL’2 AND

SYS.TYPE (L EQ 3
LET DET.LOC = (LEG) BQ 3,

IIT.P(SaRI.! {X.CURRBHT LBG)-!!I!B“‘Z#
o g « CURRERT (LEG) ~YMINE) *#2))

?

:L%§5:1L18 DET.LOC

IF pg.rxnérxnk = 11.0 $'CLATMORE KINE
IF oc &T 116

Wil

DET.

CYCLE
OTHERWISE
ADD 24 TO DET.LOC '*TO HMAKE UP PFOR

SANAJ AXIS
BLSE

IP? DET.LOC GT 35
oriEi

BN TNK, DET.LOC
ILL,EPKILL, BENPKILL
vt

L, KAYKILL, WBOCALLED)

H ffl‘ILLﬁS"ILgﬂz 3
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80 LOOP
41 ALWAYS
: 42 ALVAYS
43 PRLSE ‘'HOTORIZED VEHICLE
44 IF 3 FLD(FLD) LT &
45 1P P3.FLD(PLD) LT 3 ' SCATTERABLE MINE PIELD
46 LET DRAW=UNIFORN.F (0.,1.,7)
47 IF DRAW LB de .3333)
48 LET DET.LOC = 1
49 ELSE
2 LET DET.LOC = 2
1 ALWAYS
52 CALL PROB.MINE GIVEN TNK, DET.L
53 YIELDING BMKI{L, BPKILL,BIH!KILL!
54 CALL ATRIT(TNK,TNK,EMKILL,BFKILL, ENNFKIL
KILL,uBOCALinn)
55 ELSE
3 LET NXBELT=WHAT.BELT(THK)
LET THETA = AIGLE PLD(FLD)
58 LET X.PRINE = X.CORRENT (TWK)#COS. P (THE z&
Y.CURBEST (1 x)tsx {
59 11D70B =DISTANCE 0 THE OUTEZR’ BOUN
60 L:T DTOE = SAMAJ.FLD(FLD)
~ABS.F(XC.PLD (FLD) -X. PRINE)
61 I DIm.oP.AVAT(TNK) LT 0-0
62 ET "ANGLR = 360/RADIAN.C
pIR.OF. HVST (THK)
63 ELSE
6t LET ANGLE = DIR.OF.MVAT (THK)
65 ALWAYS
8¢ LET sIGMA = ANGLE - THETA
B’T,§n1,12$§ TYPE (TNK) , WPS.TYPE (2RK) ,6)
68 ALl ‘3niururr "D ')
69 rzr won L3ik ‘A8z i‘ %5 fg&&g g
10 LET BALF.BELT = TR
1 TEF AEE-REET = IRDEG:
12 LET HALP.N.L.S =
rnuuc.r:nna.xzrr.sxnx/z) :
73 LET EVEN.N.L.S =HALE.i. ) fa
28 Ir ggngxr xg i s n zngu EP DE '
;2 gﬁ%&n ot 9:3 bk {x§§ SIDE
1 g5 ALUATS
73 IP BVEN.8.L.S NE NUN.LEPT.SIDB
80 SobtRict 1 Fad8 WUR . LRPEoSIDE
81 uﬁ'"!s ,
83 70 z 1.70 10, Do
a4 123 5 =
8s LET NOT : J%2.04 808 .LEFT.SIDE
' NUT = NUMBER. .UNDER.TANK
86 17 MUY GT (DTOBAVE/2)
35 oTEERNISE it *
irys (DTOB=¥W/2)
§o ops Sicx.i
33 I (nronova/sb AND
¥0T GT (DTOB-VI/3)
32 LET DBT.LOC =
D2T.LOC = 1 3
3; it
9 CALL PROB.NINE GIVEN TNK, DET.LOC

(... 198
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YIELDING EMKILL,EFKILL
FXIl t

98
ENN LKA
99 CALL ATRIT(TNK,TNK,BMKILL, BFKILL
100 EMBPRILL, KAYKELL, #HOCALLED)
101 Loop
192 ALWAYS
1 ALWAYS
104 ALWAYS
105 'BRINT' LET HIT.STATE (TNK) = DAM.ARRAY (DAMAGE. NUN)
106 USE UNIT 6 FOR QUTPUT
}83 .Up§ranr NEW LINE
109 WRITE nnuzérux). WPN.TYPE (TNK) , TIME.V,
X.CURRENT (T8K) ,  Y.CURRENT (TNK
110 7.CURRENT (TNK) . SBD (TNK) , DEFNOM (T¥K),
HIT.STATE (THK), HN.D (TN
111 p.oérlxh BKI L{mxx& FriLL(TNK), EPKILL(THK)
113 KKI zér kL K.H m(; k), FIRED.A (rnxg, NON.B g(rnx)
113 as g(u'1§ igsg. §'12, 2T 4, 15,55, $22,3117,
[ 4 [ 4 [ 4
114 $°'S 6, S'1, A 4, 2 D(5,2)y 2 T 2,513
115 1P K1iled.nbuwred ¥e O (5¢2) e ’
116 ALWAYS
117 LET KILLED.MOUNTED=(
118 IP ONDISK=YES AND WRITE.V=6 USE UNIT 10 POR OUTPUT
START NEW LINE GO TO UP ELSE
119 IF COLOR(TNK) EQ O AND ( DAMAGE.NUM zgus OR
é(pauxcz. M BQ 4 OR
130 DAMAGE.NUM BQ 3 OR DAMAGE.NUM EQ 2 ) AND
121 ¢ arxzzzérnx 2 1;)5
B b it b = )
air.srxrs(rnx) NE "ADED"®
124 ADD 1 TO DEAD.ATKR ALWAYS
- 125 1IF HIT.STATE (TNK) NE "DEAD" AMND
( HIT,STATE (TNK) NE "ADED®
. 126 LET axr.srxrsérnx)an ®»  ALWAYS
127 START NEW LIM
128 RETURN END

o £ P Ed plalinE i AT T
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2. Routine FIND.).MINE

' Perpose

Routine

PIND.A.MINE <£inds the

X,Y coordinate

locations of the Anti-personnel £frag mines in dquestion.

This routine is called from Routine POP.A.MINE.

Given Arqguments

Integer

B - Pointer to the element being soved.

Yielding Arguments

XNINE

Real

The X coordinate location of the Anti-personnel
frag aine.

YMINE

The Y coordinate location of the Anti-personnel
frag mine.

Recursive Variable

FLD

Integer

¥ame of the field involved in this pending
It serves as a pointer to access other

%ﬁiﬁnit t

tibutes.

Recursive Variable

R T T

ANGLE

Real

Set to the direction of movement of the entity.
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DRAW

t- Contains the value of a random number from a
Unifora(0,1) distribution.

MYN.DIST

The distance in meters that the activating
entity is from the Anti-personnel frag mipe.

| PSI

The direction of movement of the entity minus
90 degrees.

- XDELTA

The distance in the X direction froam the
activating entity's location to_the frag amina.
The usef say think of the MYN.DIST as a vector
perpendicular to the direction of aovement.

f YDELTA

( The distance in the Y direction from the
;ggiv:ting entity's location to_the frag mine.
a

say think of the MYN.DIST as a vector
perpend cnlzr to the direction of movement. - ﬁ

Temporary Attribute Integer
FLD.NO

The vehicle attribute that Contains the name of
tggiggald involved in any pending internal
a .

A
!
nl
;

Temporary Attribute Real
DIR.OF.NVNT

Indicates the entity's direction of moveament
seasured in radians from the east.
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P2.PLD

This field attribute contains the length of the
frag aine trip wvire in aeters.

P3.PLD

Bine Type (!-11)
1 870 Scatterable Anti-tank mine

2 856 Scatterable Anti-tank amine

3 !;1 Han d-cn laced Anti-tank mine

4 8415 Rand-enm iacod Anti-tank mine

2 u}9 Hand-on aced lg -tank mine
N14 Ant sonnel la in

7 uiz Ant rsonne ast ne

8 [} Ant rsoanne rag a ne

9 A?l I orsonncl ra :

10 H74 Ant rsonnel alne

1 Claymore nti-personne frag aine

X.CURRENT

The X-coordinate for the entity as of the last
rovement update.

XC.PLD

The X-coordinate of the center of an elliptical
field.

Y. CURRENT

The Y-coordinate for the entity as of the last
novesent update.

IC.PLD

The Y-coordinate of the center of an elliptical
fielad.

Brief Explanation
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Sets the X,Y coordinate location of a

Lines 6-8

to that of <the center

Clayaore aine

of the elliptical field.

X,Y coordinate 1location of

Sets the

Lines 10-39

the fragmentation mine on a Line that

the entity's

perpendicular ¢to

is

final

The

moveament.

of

direction

in relation

disposition of the mine

found

is

activating entity

to the

through a Monte Carlo process.
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3. Routine PROB.MINE

t Purpose

Routine PROB.MINE accesses the appropriate casualty
data from the arrays MINLETH and GRUNTLETH. This routine is
callad from routine POP.A.MNINE.

Given Arguaments Integer

DET.LOC

Is_ the 1location of the nine Jetonation in
relation To_ the egtity. Fo Anti-personnel
frag mines this variable contains the fange the
entity is from mipne detonation. Por Anti-tank
lines this variable specifi the location of
mine detonation on the vehicle.

1 Track hit
2 belly hit

% THNR- Pointer to the element being moved.
Yielding Arguments Real
BFKILL

The probability of at least a firepower kill.

ENKILL

The probability of at least a mobility kill.

EMNPKILL

Y The union of EMKILL and EFKILL.

KAYKILL

The probability of a catastrophic kill.

205

]
H
:
K
3




—

R

.

Permanen* Attribute Integer

GRUNTLETH (3-D)

This 3-dimensional array Contains the BRL
casualty data for Anti-personnel aines.

MINLETH (4-D)

This 4-dimensional array Contains the BRL
casualty data for Anti-tank amines.

Recursive VvVariable Integer

JO

The pointer used to access the appropriate mine
casualty data based on vehicle type for Anti-
tank mines  and firing position for Anti-
personnel mines.

MYN.TYPE

This is the pointer used to access Anti-
personngl nine casualty data based on
appropriate aine type.

TIPE

This variable contains the value of P3.FPLD, the
mine type in question.

Recursive Variable Real

DRAW

Contains the value of a random number froa a
Unifora(0,1) distribution.

MAYKILL

Contains <the a rorgiate probability of kill
accessed from GRUNTLETH.
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Temporary Attribute Integer

DEFRUM

The current position or activity of an element.

full de ilade
ttré eleade

2OV :§:§§ %2%0 e eterlined by

reached final area in msovement

O NEWN-

" PLD.NO

Name of the field involved in any pending
internal action,

SYS.TYPE

This represents the general class of the system
of the entity.

tanks
A0 popesd Tafake
aptillery —rantry

-l

air
air defense
gggl;gn/acg/intel
other

D ~ONNEWINS

Teaporary Attribute Real

P3.PFLD

#ine Type (1-11)

M70 Scatterable Anti~-tank mine
Sauuwhaukuu-ue
Han -onégacei Anti-tank

=
U
- )

Hand-emplaced Anti~-tank a
Hand-emplaced Anti~tank a
- sonne ast ino
BCperacaast fast
lati- .rsonncl :2 !g
[ lnti-g Ionno frai
ayacre Anti-personne f:aq mine

S O\OOIANE WM =
(gl § - - 31 3 1]
) b\ ) s b b P
POVE O
=
5:
l‘"‘"

-h b
o
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Brief Explanation
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JO,DET.LOC) /100.0
DIER DIES

LIVES TO PIGHT ANOTHER DAY

HYN. TYPE
382740

}
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4. Routine MF.DECISION

Purpose
Routine MPFP.DECISION allovs the entity and his

platoon the options ¢f going to the minefield to attempt a
"huyll through™ or breach, and the option to bypass or lane
select, vhichever is applicable. This routine is called

from routine PLD.ACT.
Argument Integer

A = Pointer to the element being moved.

FLD~- Pointer to the field in question.

Bvents Scheduled

DIVERT .(this appendix)
QUIK,NOVE (this appendir)
TURN. AROUND (this appendix)

Global variable

PLD.POINTER (1-D) INTEGER

This 1-dimensional array contains the teamporary
field ointers. This enables the user to
access the obstacles by using the sequential
order nuabers given the fields on input.

TRAP.CONTROL (3-D) RBAL (Appendix 1)

Recursive Variable Intager
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COUNTER

Contains the number of five gecond ROvVe
increments To get from the decision ellips

throggh the bstacle under the vorst o

conditions.

I - Index for a do loop.
KNOW.LEVEL

Contains the vilue of the t%eld attribute
6.FPLD. rhtg S the state of intelligence

nown about ¢t obstacle.
0 Mo knowledge exists
2 knovledge exists
3 knovledge exists and a lane
exists

0BS.PLD

The temporary field pointer of the cbstacle.

OBS.NUNM

The number of the obstacle to our fromt. This
!g;&gr is gotten from the field's sequence on

STAT.PLOW
This variable gives the platoons status of mine
plows.

0-no plow available

3: ow gv!ilahlo but not in use

ow De u;od
3-g atoon ;E offsetting
4-platoon pushing a dead plow tank
Recursive Variable Real

DBL.TINE

Receives the plov activation delay time from
the minefield attribute P9.PLD.

21
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DIST.AWAY

This is the distance to the obstacle froa this
decision elligse.

INTERV

A constant term that is set so that element
locations are updated evgry five seconds during
a small portion of the simulation.

PUSH.FACTOR

Receives the value of the minefield attribute
gigéggn, the push dead plow speed degradation
a .

SMAJ.OBS

Receives the value in meters of the semi-major
axis of the ainefield ellipse to the front.

Roatines Called

PLW.ALIVE (this appendix)

Temporary Attribute Integer

Cimfas e

T TR T A,

BIPASS

This variable is an arguasent for Event DIVERT.
It cait es the route nusber that will cause
lateral moveaent.

DIRC.OW.RT

Indicates vhether or not a vehicle 1is moving
forvard or backward on his route.

0 Yehicle is moving 4ip order of

incrusig St.:g nunblu along the
1 goﬁclo( ﬁ lov n in order gt
IR BIANE A meTe 1o%g vhe
i
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END.AREA

The nuamber vhich identifies the ending movaement

area for this entity.

PLD.AKT

gode describing the kind of acticn for pending
n*ernal actions.

PLD.NO

Name of the field involved in any pending
internal action.

FORMACODE

The formation number of the forasatiom to be
used by the platoon.

0 Not in formation, vehicle aoves
along route without offset.

BO1D. FORM

This unit attribute is a storage place, vhere
the units forsation npumber for the gl foon
(FORBACODE) can be g&aced vhen lateral route
movement is appropriate.

HONE

This variable is an argument for event DIVERZT.
It carries the ACP nuaber that will be cause
lateral msoveament.

NEXT. HCP

Noveaent control point number (on the
dosignaicd route) toward which the element is
nov aoving.

0 end of route bas been reached
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NUM.POINTER

This variable is an argusent for event
QUIK.MOVE., It carries the nusber of the entity
to be moved.

REP.NUMBER

This variable is an argument for event
QUIK.MOVE. It carries the number of iterationms
of scheduling left for this event to perfors.

ROUTE

Indicates the number of the route along which
the element is travelling.

0 Not using a route

SIDE.STEPPER

This variable is an argument for evaent DIVERT.
igtgggii;s the nuamber o0f the entity to be moved

START.AREA

The nuaber which identifies the starting
mnoveament area for this entity.

TWIST

This variable is an arquaent for event
TURN.ABROUND, It carries the  number of the
entity to be turned in the opposite direction.

TYP.FLD
Pield Type Code

sandatory disaount field

:ingiii decision field
road crafer

hlovg biiago {sho:t-vot gap)
gap decision field

NONEWN
LY XY 7R

Temporary Attribate Real
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FLD.INT.DIST

This attribute of an _entity contains the
distance to a pending field internal action.
INT.TINE

This variable is an argumert for event

QUIK.MOVE., It carries the time interval rnumber
vhen the next event is to be perforaed.

P1.PLD (Appendix D)
P2.FLD (Appendix D)
P3.FLD (Apperdix D)
P4 .PLD (Appendix D)
PS.PLD {(Appendix D)
P6 .FLD (Appendix D)
P9.FLD (Appendix D)
P11.PLD (Appendix D)
SANAJ.PLD
gi:lstli-nnjo: axis length of the elliptical
SPD

The entity’s speed at the end of the most
recent soveaent update.
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XC.FLD

The X-coordinate of the center of an elliptical
field.

YC.FLD

The Y-coordinate of the center of an elliptical
field.

Brief Explanation

Lines 11-14

Lines 17-20

Lines

Lines

Lines

Lines

21-22

23-24

26-28

31=40

Switches the values of HOLD.FORNM and
FORMACODE., This allows the entity to
pick up the route formation if
applicable.

Checks if this decision ellipse is on
a bypass around the ainefield and
takes appropriate actions if it is.
Links to the knowledge attribate,
P6.FLD, of the ainefield to the
front.

Turns the eantity around if he |is
coming back from the minefield.
Allows the user to stipulate if a
bypass or a "bull through" tactic is
going to be used.

Sets the counter variable <to the

appropriate nuaber of QUIK.MOVE
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| el

iterations needed to get through the
minefield.
41 Checks on the status of the plows in

the platcon.

Linas 42-46 Deternmines if ¢the platoon has no

knowledge of the minefield or if they

@ JONE WN K00 LOUE W -

O e snd b id b
]
=

have an alive plow, and allovs then

to proceed toward the minefield.

Lines 47-60 Deteraines if this wminefield has

lane in it. If it dces, it allows

the entity to move laterally to get

to it.
Lines 61-63 Allovs <the platoon that Kknovs
minefield exists to bypass

ainefield.

DEFINE L&F

<O s e
I
wnn

~——
[}
2500
[ ]
O QN

e e
i g bl b b O
L Lo O 18 )

LD. PORM (3)

K TO OBSTACLE KNOWLEDGE ATTRIBUTE®¢an¥s
8°IIT.P(P3.!LD(PLD))
S ON A BYPASS ROUTE-NO OBSTACLE TO FRONT

(alal il J
i =t
OH “:vrm
guo :!aNNOH'U'gN"U
G BN TES

s
(o]
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AOON NO\MWA LWOWWWW UMW SR EEE FEEFESWW WW WWWwWWwWwin  NARRNNNDNIN -
NEW NaOWwd ~OWVME W= VOJOUT EWN«SOWDT O UEWILSOWVE O NEWNNL200L

D.INT.DIST () = RINP.C

L NE 0.0 ' BIPASS EXISTS
NTHOL(0BS. NUK, ROUTE () ,2) =
XT.MCP (A)

i x

D.INT. DISTéAb = RINF.C

PLD PLD&
L.T HB = P9. F%D(OBS
PUS «FACTOR = 1 PLDAOBS « FLD)
g%g%.OB != SAMAJ. FLD(OBS.FLD)
SQRT.F( XC.PLD FLD) -XC. PLD (OBS. PLD) ) %2+
C.FLD (FLl; =YC. FLD (OBS. PLD} ) *%2)
LET CO UNT =

L8253 S D LS A SR
LET 5é FLD(PLD) /é

ALWAY
%%Lk PLW lLIVE GIVEN A YIBLDING STA?.PLOH

)
[ adnindalale laln
(]

SEES

9. LEV T.PLOW
TS connrzn E a8 répé LD (FL 55
SCHEDGLE A QUIK.MOVE GIVEN A,COUNTER,INTERV
IN INTERV UNITS
RETURN
OTHERWISE

F_KNOW.LEVEL =
F TR lP.CORTBOL(OBS NUM,ROUTE lh 3) NE BINP C
FOR I = t TO DIN. P(TﬁAP.CO T 6L(OBS NUHM, ,*))60

IP TRAF.CONTROL (OBS.NUM L zo RINP.C AND
(TRAF.CONTROL 088160 NE 0.0 AND
TRAP. C OBTROL 9BS. uuu, 2 LT 1100.0) -
SCHEDNLE A DI
INT A;rnn bONTROL(oas NORI, 1))
NT.F (TRAP . CONTROL (OBS.NUM,I,2))) No&
RETUR D
200 ornnnwrsn
L OP522Y KNOWLEDGE-LANE EXISTS-NOT PRIVY TO IT
LET KNOW.LEVEL = 2
ALWAYS
ALWAYS
IF KNOW.LEVEL = 2 AND P1.PLD(FLD) NE 0.0
SCHEDULE A DIVERT (A, TWT.P(RT.PLD (FLD)),
IN?.F(P2.FLD(FLD))) wOW
ALEATS
RETURN
END
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5. Routipe MF.ENIRY
Purpose
Routine MF.ENTRY allows an entity to take the
appropriate actions when encountering a minefield. This
routine is called from routine PLD.ACT.

Given Arguments Integer

- Pointer to the entity that has entered
the ainetfiald.

FLD- Pointer to the field in question.

Events Scheduled

QU IK.MOVE {this appendix)

Global Variable Real

TRAF.CONTROL (3-D) (Appendix 1)
Permanent Attribute Integer

PLT.COND (1-D)

This attibute of the PLATOO¥ LEADER keeps track
of *he Erosont action status of the platoon in

:tliner eld. (i.e. plowing, offsetting, pushing,
Recursive Variable Integer
BUMP, NUN

naceizes *hednnnge: iot :ove increnon:s th:t
ave een made clearing the appro ate rou ]
question. Its vglue is pgtogeé he
Tanr CONTROL array.

,‘\
¥ B
L]
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b

COUONTER

Contains the number of £five second nmove
incyements that will take place for  this
entltg. This movement ugdate is accomplished
by scheduling event QUIK.MOVE.

INCREMENT

Contains the nuaber of move increments that
+hig entit has to. make to keep ng, with the
iead element of his platoon. .This_ nuaber
serves as a flag to deteraine 1% there is
rena;nlng cleared  povement <0 our front £
Routine MINE.SCHED bas to be called.

KNOW.LEVEL

contains <the value of the field attribute
P6.PLD. This is the state of intelligence
known about the obstacle.

Q ao knowledgeiggists
ow X
% kgovigggg gx;stg and a lane
exists

LEG

Pointer to an element in the latoon of the
activating entity. (dismounted infantrymapn)

OBS.NUN

Receives the valume of the field attribute
NAM.PLD, This is the sequential id nuamber in
order of field creation.

STAT.PLOW

This variable gives the platoons status of
aine plovs.

0-no plov available
1-plow available but not in use

2-plow bei used
3-§latoon ;g offsetting
4-platoon is pushing a dead plow tank

Recursive Variable Real
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CUM.DIST.CLEAR

This is the cumulative distance c¢lear on a
ronte through an obstacle. It receives its
value from the TRAF.CONTROL array.

INTERV

i cogstant terndtgaz is seg. so thatd eéelgnt
ocations are u ed every five seconds durin
a snail pcrtionpo% the s lﬁl&tion. 9

MF .DET.DIST

This is the distance that a entity will travel
into a minefield before it can visually detect
that it in a nefield. (only used for
unburied aines)

Routines Called

DROP. PLOW (this appendix)
MINE.SCHED (this appendix)
PLW.ALIVE (this appendix)
WITHDRAW (this appendix)
PLT.UNIT {1-D)

This set is owned by the permanent entit
PLATOON LEADER It contains the 1list o
temporary entities owned by this platoon.

Temporary Attribute Integir
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ALIVE.DEAD

I, Indicates vhether the entity is alive or dead.
0 alive
1 di:d
: 2 alive mounted in carrier.
f
PLD.AKT

Code describing the kind of action for pending
internal actioms.

PLD.FORM

This unit attribute gives the entit{ the
abilgtlacf.chanqo foraations when encountering

FLD.NO

| ¥ame of the field involved in any pending
internal action.

{ HY.STATE

The primary control variable for initiating and
stopping sovement. -

In position, do not move.
riict call to sove, do a route
aa start to aove
Cont IO 1 x alo ong a
o 31 ecte tonto.

g.'

.2n‘§s ion h.gn goon reached,

Eosition has been_reached,
ove again.

W W N =20

never
NAN.PLD
This is the seguential id number in order of

field creation.

WON. POINTER

f This variable is an arguaent for event
QUIK.NOVE., It carries the nuaber of the

222
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entity to be moved.

PLT

The number
belongs.

REP. NUMBER

of the platoon to which the entity

This variable is an argument for event

QUIK.MOVE,

It carries the number of iterationms

of scheduling left for this event to perfora.

ROUTE

Indicates the number of the route along which
+the elaement is travelling.

0

SYS.TYPE

Not using a route

This represernts the general class of the

systea of

WROINNIEWN =

TB UNP.NON

the entity.

Taakged infant

a T
3gggounted iafaXtry
:rtlllery

A defense
bunker
Coam/ev/acg/intel
other

~

Ehi. unit Et::iguso allows the ont%ty tg :g;e
a very de ed sanner as er o
pfatoon zhon in an obstacle :1.!3?

TYP.PLD

Pield Type Code.

|

a lnndat: dissocunt f£ield
: :i:‘i*:i decision field
a tnns ch
a road crater
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6 - a blown bridge ésho:t-uet gap)
7 - a gap decision field

Temporary Attribute Real

PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal actionm.

FSPEED.PAC

This unit attribute gives the entity the

ahilitl abilit! to slow down because of
obstacle encounter.

INT.TINE

This variable is an arqumsent for event
QUIK.HOYE. It carries the time interval number
vhen the next event is to be performed.

P1.FLD

The activation level of the minefield.
0 - Hot activated

$ ot‘lines §€§i32§:3 ggggggg:glgigggégigld
P3.PLD {(Appendix D)
P6.FLD (Appendix D)
P7.PLD
This minefield attribute contains the lane

formation number.

P8.PFPLD

Lane speed factor through a ainefield.
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P10.FLD
(

Plov speed factor while activated in a
ninefield.

P12.PLD

The uinefield detection distance.
SAMAJ.PLD
The semi-sajor axis length of the elliptical

field.

SPD

The entity's sgeed at the end of the most
recent aovemeant update.

Brief Explanation

Lines 18-21 Tests to detersmine if this minefield
is activated yet. If it is not, the
entity is allowed free access through
the minefield.

Lines 22-30 Updates the entire platoon's
location, so that the effects of a
Anti-personnel frag sine can can be
siamulated. The Jdistance to a aine
encounter is also attained.

Lines 31-35 Checks to see if the bull through is
an appropriate tactic and transfers

(’ the logic flow to the no Kknovledge
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Lines

Lines

Line

Lines

Lines

Lines

Lines

36-57

38-42

43

44-54

48-52

58-86

59-64

section of the Routine.

The entity takes the actions
appropriate vhen he does not knév the
minefield exists.

If the increment is larger than one,
this means that <there exists a
partial lane. The entity is given
this safe distance to travel.

A distance to mine encounter is
obtained.

Determines if the entity is going to
hit the next mine or visually detect
it first.

Keeps the bull through as a separate
tactic and does not allov the
knovwledge of the obstacle to effect
the entity's movement.

Perforas the actions for an entity
vhen he knows the minefield exists.
If this route is a lane through the
minefield, The formation of the
entity is changed to a coluan, its

speed is degraded, and it is allowved
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o move through the aminefield withou<

detonating aines.

Lin2 65 Checks on the status of the platoon’s
plovs.
Lines 66-86 Deteraines if the platoon is going to

breach the ainefield or to go back to
the decision ellipgsa in order to
bypass the obstacle.

Lines 67-78 Allows the entity to go safely over
the partially cleared lane. The
entity's speed is degraded and his
formation is changed to column.

Lines 74-77 The speed degradation depends on the
plowing status of the platoon. -

Lines 80-84 This entity'’s plow is being activated
and the platoon is getting in the

breach formatioa.

CODE
1 ROUTINE MP.ENTRY GIVEN A,PFLD
§ DEFINE A FLD KNOW. LEVEL iuup.uug 0BS.NDM,STAT. PLOW,
IscrEngfir, cOUNTER, LEG LS IATEGER VARIABLES
4 DEPINE cuuinfsricxggn §P.DET.DIST, INTERV
3- sgﬁ’ﬁg‘cg' 8lz x'sﬁunu aRE (1) o E8urE(a)

L narlcoE%nof(ggs!lnu:aougzlxi'sg = (

M.DIST.CLEAR*PLD.INT.DIST (A)
8 LET TRAP.CONTROL(OBS.NUN,ROUTE(A) ,4) =
PLD.INT.DIST(A)
9 LET TRAP.CONTR %ions.unn.nonrx(x).S) = BUMP.NON+
10 LET PLD.NO(A) = FLD ~

N
1
3
-
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LET PLD.AKT(L) = TIR.FLD(FLD)
LET KNOW. LEVEL = INT.F (P "b eLo) )
LET OBS.HUN = NAM.FLD(FLD)
IET TRnsAv = 578
LET BUND.NUM =
INT. P (TRAP. CONTROL (0BS.NUN,BOUTE(R) ,5))
L2T CUM.DIST.CLEAR
AE - CONTROL (385, NUN,ROUTE (A) ,3)
LET ISCRENENT = BUNP 0N <OREoas NER (L)
Ir p1 FLD(FLD) Bg 0.0 ¢'ioT ACTIVAT D’ YET
LEP FL DYST{A) = RINP.C
RETURN
OTHBEWISE
IF SIS, TIPE(M) = 3 AND P3.PLD(PLD) GE 6.0
LB O T P (SANAJ, FLD (PLD) #2. 0 /58D (1) /TATERV) =2
FOR EVEEY L26 ‘I8 BLA. nufr pLo{ ‘g T )
ALIVE DEAD(LEG) “E Nt T!PEéLEG) JZg 3
CHEDULE X QUIK.NOVE GIVEN LEG, ERV
SCHIDOLE & QO IR HOVE GIvEN A,COUN EV IN

fuTBRV) GNITS
CALL MINE.SCHED GIVEN A,PLD

BETURY
OTHERWISE
I TRAF.CONTROL (OBS.NUN, xoarzéxk 0.0_ o8
TRAF.CONTROL (OBS. NUM, R ﬁé & i 11 OR
TRAF.CON aon(oas.uuu. otk ( = 5 0
GO TO *BULL. THRU
OTHERWISE
IF KNOW.LEVEL LE 1 ''NO KNOWLEDGE EXISTS
*BULL. THRO'®
IF INCREMENT GT 0
LET FLD INT.DIST(A) = CUM.DIST.CLEAR
LET TBUNP.NON(1) = BUME.
RETURN
OTHERWISE
CALL NINE.SCHED GIVEN A,FLD
LET MF.DET.DIST = 812.r£n(an)
IF MF.DBT.DIST GT
TP PLD_INT.DIST(A) GT MP.DET.DISI
LET BLD.INT.DIST(h) = AF.DET.DIST
Ir rn;r.courROLé BS. NUM nourzéa ,2) = 0.0
LET TRAP.CONTHOL(0BS.fiuoN,B0 r .2 =
ELSE
LET P6.PLD(FLD) = 1
ALWAYS
ALWAYS
ALWAYS
SATRIX.UPDATE
LET T80 NP.NUM (A) = BUMP.NUM+1
OTHEBWLSE 1 THEY KNOW THE NINE PIELD EXIST
IF TEAP.CONTROL (OBS. NUM, ROUTE (4).3) EQ RIRF.C
LET PLD.INT.DIST(A INP.C
LET PLD.FORE (1) = ¥T. 7 p1 an(an;)
LET PSPEED.PAC(A) = P8.FLD(PLD)
RETURN
OTHERWISE
CALL PLW.ALIVE GIVEN A YIELDING STAT.PLOW
IF STAT_BLOW Bg 1
IF TRCRENEN 9
IRS BLD IWP.D IST(L) = CUM.DIST.CLEAR
LET Tauup.lu b = suup. NN
IP PLT.CON és M) s
LET PLT.COND{P (l)) a 1
ALUAYS
LET FPLD.PORM(A) = INT,F(P7.FLD(FLD))
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. 74 Ir PLT.CONDéPLT a)) = 2
;2 Ls%nr PSPEED. FAC(A) = P10.FLD (PLD)
77 LET PSPEED.FAC(A) = P8.FLD (FLD)
78 ALWAYS
79 RETURN
80 OTHERWISE "' DROP/ACTIVATE THE PLOW
81 CALL DROP.PLONW GEVEN A,FLD
82 LET TBUMP.NUM(A) = BUMP.NUM+1
83 MATRIX.UPDATE
84 RETURN
85 OTHERWISE ''GO BACKWARDS TOWARD DECISION PIELD
86 CALL WITHDRAW GIVEN A
87 RETURN
88 END
?
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6. Boutine DROP.RLOW
Puzpose
Routine DROP.PLOW simulates the activation of mine
plows for the appropriate platoon in a minefield. This
routine is called frouw routines MF.ENTRY and MF.INTRRNAL.
Given Arguments Integer

B - Pginter to the entity that is dropping its
plovw,

FLD- Pointer to the field in question.

Events Scheduled

HALT (this appendix)
STAND.TO (this appendix)

Permanent Attribute Integer

PLT.COND (1-D)

This attibute of the PLATOON LEADER keeps track
of the gresent action status of the platoon in

:tzi§ef eld. (i.e. plowing, offsetting, pushing,
Recursive Variable Integer
THNK

Pointer to an element in the platoon of the
activating entity.

Routines Called

MINE.SCHED (this appendix)
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Set
PLT.UNIT (1-D)
This set is owned by the permanent entity
glatoon leader, It _contains the list of
emporary entitles owned by this platoon.
Temporary Attribute Integer
ALIVE.DEAD

Indicates whether the entity is alive or dead.
0 Alive
1 Dead .
2 Alive mounted in carrier.
BAGGED.BOY

This variable is an arguaent for event
STAND.TO. It carries the number of the entity
to be moved.

PLD.FORH

This unit attribute gives the entity the
abiligl tg change forsations wvhen encountering
an obstacle.

PLD.NO

Nape of the field 1mvolved ia any pending
internal actioa.

PLT

The nuaber of the platooa to which the entity
belongs.

SLOW.DOowN

This variable is an arguseant for event HALT.
Efopggstics the number of the entity to be
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Tempo

Brief

Lines

Lines

Lines

rary Attribute Real

FSPEED.FAC

This wunit attribute gives the entity the
abilitg to slow down because of obstacle
ancounter.

P7.FLD

This wminefield attribute contains the lane
formation number.

P9.FLD

This w®sinefield attribute contains the plow
activation delay time.

P10.PLD

This minefield attribute contains the plow
speed factor.

Explanation

3-13 Stops the platoon for a cectain
period of time, degrades their speed
in order to plow, and schedules a
start up soma time in the future.

7-9 Only degrades the speed for vehicles
in the minefield.

11-13 Changes the activating  entity's

formation to a breach coluan and
obtaing a distance to next aine

encounter.
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CODE

1 ROUTINE DROP.PLOW GIVEN B,FLD
2 DEPINE B,FLD,TNK AS INTEGER VARIABLES
3 rof EvERY TNK IN PLT'“"IT‘ELTJBEL
m TH ALIVE.DEA é K) ¥E 2, DO
5 SCHEDULE A HALT GIVEN TNK NOW
6 SCHEDOLE A STAND.TO GIVEN TNK IN
P9.PLD (FLD) UNITS

7 IF pLD.NOérux) EQ FLD
8 LET FPSPEED.PAC (TNK) = P10.PLD(FLD)
9 ALWAYS
19 LOOP
1 LET PLT.COND PLT‘BEK = 2
12 LET PLD.FORM BL = INT.P(P7.PLD(FLD))
13 CALL MINE.SCHED GIVEN B, PLD
14 RETURN
15 END
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7. BRoutine WITHDRAH

Purpose

Routine WITHDRAW stops, turns around, and starts the
platoon up again. This routine is called from routines

MP.ENTRY and MP.INTERNAL.

Given Arguaents Integer

B - Pointer to the antity that is withdrawing.

Events Schaduled

HALT (this appendix)

STAND.TO (this appendix)

TURN.AROUND (this appendix)
Recursive variable Integer

TNK

Pointer to an eleameant in the platoon of the
activating eatity.

Set
PLT.UNIT {1-D)

This set is owned by the permanent entit
nlatoon leader. It contains the 1list o
temporary entities owned by this platoon.

Temporary Attribate Integer

ALIVE.DEAD
Indicates vhether the antity is alive or dead.
0 Alive
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1 Dead .
2 Alive mounted in carrier.

BAGGED.BOY

This variable is  an  argument for event
STAND.TO. It carries the namber of the entity
to be moved.

DIRC.ON,RT

Indicates whether or not a vehicle is moving
forward or backward on his route.

0 Vehicle is moving in order of
increasing MCP _nuabers along the
route, (fdrward

Vehicle is moving in order of
decreasing MCP auubets along the
route. (backward)

1

END.AREA

The number which identifies the ending moveaent
area for this entity.

PLT

The nuaber of the platoon to which the
entity belongs.

SLOW.DOWN

This variable is an argument for event HALT.
g%opggstzes the number of the entity to be

START.AREA

The number which identifies the starting
movement area for this entity.

TWIST

This variable is an argusent for event
TURN.AROUND. It carries the nuaber of the
entity to be turned In the opposite direction.
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Temporary Attribute Real
PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

Brief Explanation

Lines 3-11 Turns around the vehicles in the
platoon that are moving forward.

Lines 6-8 Stops, turns around, and starts the

appropriate entity in the next five

seconds.
CODE
1 ROUTINE WITHDRAW GIVEN B
% DEPINE B,THK AS Iurxczn VARIABLES
IPF DIRC.ON.RT B 9
. FOR EVERY T¥K I PLr un:gfpnréaiﬁ
5 (T¥K) NBE 2, DO
g SCHEDULE A HALT
SCREDULE A runu.anounn szvnl TSK IN 4.5 UNITS
8 SCREDULE A STAND.TO GIVEN THK IN 5 UNITS
9 LET PLD.INT.DIST (TNK) = RINF.C
10 roop
11 ALWAYS
‘3 RETURN
28D

e T
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8. Boutipne HP.INIZRNAL
Purpose
Routine HP.INTERNAL allows an entity to take the
appropriate internal actions in a minefield. This routine
is called froa routine PLD.ACT.
Given Arguaents Integer

Pointer to the entity that activated the
minefield internal action.

Global variable Real

TRAP.CONTROL (3-D) (Appendix a)

Permanent Attribute Integer
PLT.COND (1-D)

This attibute of the PLATOON LEADER keeps track

of hctgroscn action status_ of the platoon in

:t: ?o eld. (i.e. plowing, offsetting, pushing,
Recursive Variable Integer

BONP. NORB

Beceives the number of amove increaments that

ve been made clearing the appropriate route
n question. Its value is stored in the
TRAP.CONTROL array.

PLD- Pointer to the field in question.
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INCBEMENT

Contains the number of &asove increments that

this entity has to, make to keep ugi with the
ele t of his platoon. 8 nuaber

se:v to “determine if there is
rela§ eare sovement to our fromnt or 1if
routine IIE.SCHED has to be called.
KNOW. LEVEL
Contains the value of the field attribute
P6 . FLD. This is the state of intelligence
known about the obstacle.

0 No knowledge exists

2 kn e @x
3 °'f:330 :xists and a lane
OBS.NUM

Receives the value of the field attribute
NAN.PLD, This is the segquential id nuamber in
order of field creation.

STAT. PLOW

This variable gives the platoon's status of
aine plowvs.

0-no plow available

3_E¥‘t°§:x§§‘°2§ but not in use

4-dblatoon pusgtng a do-d plow ta2nk

THP.FORN

Contains the highest forsation nuaber attained
by the entity's platoon.

TNK

Pointer to an element in the platoon of the
activating entity.

Recursive Variable Real
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CUM.DIST.CLEAR

This is the cumulative distance clear on a
route through an obstacle. It receives its
value from tae TRAF.CONTROL array.

DRAW

Contains the value of a randos number from a
Uniform(0,1) distribution.

MOV.DIST

The distance that routine MOMENTUNM returns.

This is the distance to the lead tank in the
platoon.

Routines Called

Set

DROP. PLOW (this appendix)

HIDER

A routine used to determine the micro-terrain
elevation for a selected element.

MINE.SCHED (this appendix)

MOMENTUN (this appendix)

PLV.ALIVE (this appendix)

POP.A.MINE (this appendix)

WITHDRAW (this appendix)
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PLT.UNIT (1-D)

This set is owned by the permapent entit
PLATOON LEADER, It contains the 1list o
+emporary entities owned by this platoon.

Tamporary Attribute Integer

DEPNUN

The currént position or activity of an elesent.

}  Eirres defiias
urret defilade

3 firing dqfilade .

4 half vehzc%e defz%ade

5 lovzng (defilade determined by the

te:rg a 2ode ) )

6 reached final area in movement

FLD.FORN

This unit attribute gives the entitg the
ability to change formations when encountering
an obstacle.

PLD.NO

Kame of the field involved in any pending
internal action.

KKILL
Indicates whether an entity has sustained a
catastrophic kill.

0 No
1 yes

RKILL

Indicates vhether an entity has sustained a
mobility kill.

it
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MV .STATE

The primary control variable for initiating and
stopping sovement.

In position, do not aove.

FPirst call to move, do a route
sele¢t and start to move
Continue_  movement along a
gtev usly selected route.

to along_the route.

ggxstgosi ion has been reached,
Pinal gosition_has been reached,
never move again.

B FWw N =20

NAN.FLD

This is the sequential id number in order of
field creation.

PLOW.COND

This unit attribuyte gives the tank the abilit
to have a mine plow gharacterist C. . ¥

0-no plow available
1-plow available but not in use
g-fior belng wsbt ™. .,
a i
4-tank that is pushing sead plow tank

PLT

The number of the platoon to vhich the entity
belongs.

ROUTE
Indicates the nusber of the route along vhich
the @leomaent is travelling.

0 Not using a route

SYS.TYPE

This represents the general class of the
systes of the entity.

1 tanks
2 aounted intant:g
3 dismounted infantry
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g a;;illery

6 :ir defense

g 2335" cq/intel

9 othex/:“/a v/
TBOMP.NUN

This unit attribute allovws the entity to move

i very detailed r. as ber of hi
p?a%oog Zhe: gn an 3%g€§cle fgeigf t S

Temporary Attribute Real

FLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

FSPEED.FPAC

This unit attribute gives the entity the
ability to slov down because of an obstacle
encounter.

P3.PLD

Mine Type (1-11)

B70 Scatterable Anti-tank mine
Scatterable Aati-tank mine
Hand-emplaced Anti-tank ajine
Hand-eaplaced Anti-tank mine
Hand-eaplaced Agt -tank aine
Ant -E‘ sonnoi last mine

=
W
[- )

Anti-personne last ! ne
Anti-bpersonne rag | ge
M lnti-ge:sonnel frag ne
Apti-personnel frag mine
ysore Anti-personnel frag aine

=SOWV-LNMNEWN -

(g1 1 -3 13- 1. -
Al bl b b el
» EpNEOVN

b b

PS.PLD

Probability of pushing a dead plow tank.
(1-P5.FPLD) = offset probability
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P6.FLD

Knowledge level of this minefield.

P7.PLD

NQ knovledge exists.
knovledge exists, the entit
e minefield before
ne_goes of
knou 03 e exists
Kn ;ts @ exists and a lane

This minefield attribute contains the lane
formation number.

P11.FLD

Pushing the dead plov speed factor.

Brief Explanation

Lines 15-23

Lines 22-30

Lines 31-48

Lines 32-34

The dissounted infantry entity
detonates a'line and if he survives,
a nev distanca to the next aine
detonation is obtained.

Changes the knowledge flag so that
the "hull through® option will be
played.

Simulates the no knowledge exists
state of this minefield.

Detonates a aine for the unavare

entity.
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Lines 35-37

Lines 39-47

Lines 49-137

Lines 50-53

Lines 54-69

Line 71

Only changes the kaowladge state waen
it needs +to be changed. This also
serves as a check to make sure the
“bull through" entity does not change
the knowledge state.

If the platoon has a plow it will
activate it, otherwise the platoon
will turn around and go back to the
decision ellipse to bypass around
this minefield.

Performs the appropriate internal
actions vhen the minefield is known
to exist.

If there is now a lane on this route,
the rest of the platoon elements move
free, undamaged. =

If there is any cleared distance in
front of an entity, this distance is
travelled first.

Checks the status of ¢the platoon

plovs.
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Lines 72-82

Lines 73-76

Lines 77-81%

Lines 83-86

Lines 87-89

Linas 90-94

Parforms certain actions when a
platoon has an alive plow.

If the platoon is already plowing,
this lead plow tank will receive a
distance to the next minefield
internal action (mine encounter), and
will continue to plow.

If the platoon has not been plowing
but has a plow or plows alive, they
will now be activated.

The platoon had an alive plow on
entry of the minefield, but it is now
dead. The platoon will now withdraw
and take a Lypass around the this
obst;cle.

If the *"hull through®* tactic is
appropriate, the platoon will begin
on an offset segquence.

If the platoon has offset or pushed
the dead plow tank before and the
pusher tank is dead (if applicable),
then an offset sequence is startad or

continued.
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Lines 95-134

Lines 97-102

Lines 103-108

Lines 109-114

tines 115-132

Lines 129-131

If the platoon had been plowing and
the plow tanks are dead, <the platoon
has the option to either offset
around the dead plov or push The dead
plow tank.

This entity will push the dead plow
tank.

Changes the formation of +the entire
platoon in this minefield for a first
time offset.

Upgrades the speed of the entity to
the maximum Allowed by the terrain
and it reassures that This entity is
the lead element of his platoon. A
mine detonation also occurs.

Offsets <the rest of the platoon
elements if the activating entity is
at least a mobility kill. |

If this is a patterned ainefield and
a tank has died in this wmine beit,
the other tanks in the activating
entity's platoon aust still go

through this same belt.
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CODE

2 OWVANONEWN =200 OVWONEWNLAOWVRJONEWNSOVDNONEWNA0WVE 3 OV FWN

VWNWEREEEEFEEEW WWWWWWAWWWAINNIN N NN NI NIN b cbd cd wd ab wd b «d b b

uwn
wN

Lines 135-137 Obtain a new aine encounter distance

and update tha TRAF.CONTROL array.

ROUTINE MF.INTERNAL GIVEN A
DEPINE A, PLD KNOW. LEVEL, BUMP. NUM OBS.HUM S PLO
IRCREKEN , ThP. A8 Nt ECES TARTADLES
DEPINE cnu DIST cxzxn nnAn uov DIST
REAL VARIAB
suasrrrurz TRESE 3 LENES POR HATRIX upnnrz

LET TRAF. CONTROL(OBS NUH ROUTEé
DIST LEAR*?LD INT.DIST(A)
LET TRAP.CONTROL(OBS. NUH ,ROUTE(2) ,
PLD.INT. DIST{A)

LET TRAP CONTROL (OBS. NOM,BOUTE (A) ,5) = BUMP.NUM+
LET FLD FLD.NO( L

LET KNOW. LEVEL = I T PéP6 + FLD (FLD) )

LET OBS.NUM = NAM.F

LET BUMP.NUM= IUT.P(TR P, CONTROL (OBS.NUM ROUTE i 53
LET CUNM.DIST.CLEAR= TRA?.COUg%gP(OgS Nk +ROUT )

LET INCREMENT = BOUMP.NUM -
IF SYS.TYPE(A) = 3 '¢DISMOUNTED INFA r Y
CALL DPOP.A.MINE GIVEN A
I KKILL{A} NE 1 %1 SOLDIER HIT IS DEAD
CALTL MINE.SCHED GIVEN A, FLD
ALWAYS
RETURN
OTHERWISE
IF TRAF.CONTROL (OBS.NUN, xourz A i .o OR
TRAF, CONTROL (OBS. NUM,ROU é = 1111.0-
IF TRAF.CONTROL (OBS.HUN ﬁourz( ) e ’2 5.8
LET KNOW.LEVEL = 0
ELSE
LET KNOW.LEVEL = 1
ALWAYS . -
aLgk5T THAP.COBTEOL(OBS.NUN,ROUTE(M),2) = 5555, 0
IF KNOW.LEVEL LE 1 !1§O KNOWLEDGE EXISTS
IP KNOW.LEV 9
CALL POP.1.HINE (A)
ALAAYS
1F P6,PLD (FLD) LT 2
AL'kgg P6.FLD(PLD) = 2 ' KNOWLEDGE EXISTS
IF TEAR.CONTROL (OBS .UM BOUTE(A) ,2) HE 5555.0
*YDROP PLO a;&x
CALL PLW.ALIVE cfvnu YIELDING STAT.PLOW
IF STAT.PLOW E " 'DROP/ACTIVATE THE PLOW
CALL DROP.PLOW GIVEN A, FPLD
LET TBOUMP. HOH (1) = BUMP, NON+1
MATRIX.UPDAT
RETURN
OTHERWISE ''GO BACKWARDS TOWARD DECISION FIELD
CALL WITHDRAW GIVEN A
RETURN
OTHERWISE ' 'BULL-THRU
ALWAYS ¢ YKNOWLEDGE EXISTS ABOUT THE MINEFIELD
1F Taxr.conrnonéoas .§08,BOUTE(A),3) EQ RINP.C
LET PLD.INT }
TRAPF. COITBOL(OBS.HUB,ROUTB(A),3)
RETOURN
ALUAYS
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IF INCREMENT GT 0
IF INCREMENT EQ 1
LET FLD.INT. DISTé L
TRAF.CONTROL (OBS. NUM,ROUTE (&) ,4)

LSE
CALL MOMENTUM GIVEN A,BUMP.NUM
YIELDING MOV.DIST
LET FLD.INT.DIST(A) = MOV.DIS

[S413,19,)

N OO0~ ONEWNLOV® O NEWN = OVOWIOUNIE WNLSOVONANEWNA0VOJINMNEWNS0OW O OOE

(8,8

}
! ALWAYS
, LET TBUMP.NUM(A) = BUMP.NUN
1 FOR EVERY TNK I er UHIT{PLT ﬂk
, H SYS.TYPE r ) NE 3, DO
IF FLD. roauérux) GT TMP.FOR
LET = FLD.FORN (rux)
ALWAYS
LOOP
LET FLD.POBH(A) = TMP.FOBM
RETURN
OTHERWISE
CALL PLW .ALIVE vazu A YIELDING STAT.PLOW
I® STAT.PLON EQ
IF PLT. cosn er B) 9
CALL N sc z EN A, FLD
LET rnuup. A o BUMP. NUM+1
ELSE '-ro n
CALL D .PLO szzu
ALW LBT TBUBP.NUH(A) = aaaé.uuu+1

HATRIX UPDATE
RETU N
t¢THE PLOWNS ARE DEAD
IP PLT COND;PLT

EQ 1
$'GO BAC UARAS’&OUQRD DECISION FIELD
glLL WITHDRAW GIVEN A

OTHE ISE
1F PLT CORDéPLTéA)) EQ 0 '*BULL~-THRU CASE

ggagir COND PLT
‘PUSHE ( 6%¥£ET BEFORE

- 2 O00 OO0COOOOWVY VW WVWOWOVW W VWOERPEO® MY NNNUYNNNIJAONNONORRNWN

IF STAT PLOH LE 3
SHER OR LEAD TANK DEAD
GO TO 'OFPSET’
OTHERWISE
ALWAYS *'PUSHER OR LEAD TANK STILL ALIVE
Ir PLT CO!D PL é L& EQ 2
BAD PLOWING BUT PLOW_DIED
] DRIB = UNIPORM.F (0.,1.,
IF DRAW LE PS.PLDéFLDb
‘PUSH THE DEAD PL ¥
LET PSPEBD.?AC{A) = P11.PLD (FLD)
LET PLOW.COND(A) = “
1 LET DB!NUH‘A) =4 1/2" CALL HIDER(A)
1 ET PLT.CO D(PLT;A)L
1 Y*OPFSET AROUND AD PLOW TAHK
1 FOR EVERY "NK IN PLT.UNRIT (PLT ( LL
1 SYS.TYPE TNK) 3, DO
1 IP !LD HOJTNKL BQ FLD
1 | NK& =
INT.F(P7.PLD(PLD)) 1
1 ALRAYS
1 Loop
1 ‘OFFSET' LET !SPB!D.PAC(A) = 1.0
1 LET PLOR .COID{A) = 3
1 IP PLT COID{P Télb) NE O
1 L-THR

BU CASB
CALL POP.A.MINE(A)

KN
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9. BRoutine MF.EXII

Purpose
Routine MP.EXIT perforams ?he minefield exit actions
for the activating/moving entity. This routine is called
from routine PLD.ACT,
Given Arguments Integer
A

Pointer to the entity that activated the
minefield internal action.

Global Variable Real

TRAP.CONTROL (3-D) (Appendix 1)

Permanaent Attribute Integer
PLT.COXD {(1-D)

This attibute of the PLATOON LEADER keeps track
of the greaont action status of the plat:ggnén
L[4

:tzi?ef eld. (i.e. plowing, offsetting, pu
Recursive vVariable Integer

FLD- Pointer to the field in guestion.

OBS. NONM

Receives the value of the field attribute
NAM.PLD, This is the sequential id number in
order of field creation.

Routines Called
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e e i e e

HIDER

A Routine used to determine the aicro-terrain
elevation for a selected element.

Temporary Attribute Integer

DEFNUN

The current position or activity of an element.

otz 2‘&*%“1&
e e e
gging def11
hal{ vehéc%p d fi& ade |
Boving efilade deterained by
he terra n model)
Reached final area in movenment

UIEWN) -

o

DIRC.ON.RT

Indicates vhether or not a vehicle is aoving
forward or backward on his route.

0 Vehicle is noving in order of
increasing MCP numbe along the
routc (fz:va rd) ]

1 Vehi soving in order of
decroasing MCP numbers along the
route. (backward)

PLD.PORA

This unit attribute gives the entity the
ability to change formations vhen encountering
an obstacle.

PLD.NO

Name of the field involved in any pending
internal action.

A B.PLD

This is the segquential id number in order of
field creation.
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PLOW.COND
This unit attribute gives the tank the ability
to have a aine plow characteristic.

0-no plow available )
1-plow availaple but not in use

§-hasy 33%23&3822 offset

4-tank that is pushing dead plowvw tank
PLT
The number of the platoon to which the entity
belongs.
ROUTE

Indicates the number of the route along which
the element is travelling.

0 Not using a route

# SYS,.TYPE

This represents the general class of the systea
of the entity.

tanks .
sguntod ing ntrg
ssounted linfantry

:;;illory
ailr defense

nker
gg::éou/acq/intol

WO IJMNAE WN) =

TBUNP. NUX

This unit attribute allovws the entity to move
in a very detailed manner as 2 {Snbot of his
platoon ¥when in an obstacle field.

\ Temporary Attribute Real

FSPEED.PAC

This unit attribute gives the entity tae
abilit to slow down because of obstacle
encounter.
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LY

Lines

Lines

Lines

P1.FLD

The activation level of the ainefield.

0 Not activated

Activ t d i
4 of nlnes Act%vgggg gggtggg:bl:igggégigld

P6 .PLD

knowledge level of this aminefield.

0 no knowledge exists

% knovledge exists
knowledge exists and a lane
exists.

Explanation

3-5 If the entity is dismounted infantry,
do nothing.

9-18 Updates the TRAF.CONTROL array for
this cleared 1lane and 1lets others
know that a lane exists on this route
through the ainefield.

10-12 Does not 1let the knovledge level

change if the entity has not hit or
seen a aine.

13-15 Prevents TRAPFP.CONTROL array changes
vhen the aminefield is not activated

yet.
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Linas 16-19 If the entity was the push tank or

the lead element, then this status of

f

the entity no longer holds.

ines - e~in alizes change enti
Li 21-23 Re~-initiald h d tit
attributes.

coDE

1 ROUTINE NMP.EXIT GIVEN A

2 DEPINE A,PFLD OBS lU! AS INTEGER VARIABLES

3 17 S!S.Tf ‘ **DISMOUNTED INFPANTRY

4 RETURN

5 OTHERWISE

6 LET PLD = PLD 4 ‘

7 LET QBS.RON = ll LD(sLD)

8 LET PSP!!D.FAC‘

9 IPF DIBC.OI.RTJ

10 IP TBUNP.N Al GI 1

12 apekis PS-FLOMRLD) =3

13 IP P1.PLD(PFL % E 0.0 ‘**ACTIVE IBBBIBLD

14 LET TRAP.C HQROL(OBS %UM,ROOTE(A) ,3) = RINP.C
2 B"Haecon

17 LET DEPNU 5&2‘ = 5 "HOVIHG" CALL HIDER(A)

18 LET PLOW.C 0

19 ALWAYS

20 ALWAYS

%1 LET !LD.POR!J = 0

2 LET TBUNP.ND J & -
23 LET PLT.COND (PL (l)) = 0

20 RETURN

25 EBEN¥D
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10. Event HALT

Purpose

Event HALT stops the moving entity. This event is
important because it allows the user to get out of the
PLD.ACT and HMOVE routines, This event is scheduled froa
routines DROP.PLOW, WITHDRAW, GAP.ENTRY, and GAP.INTERNAL.

Given Arguments Integer

B - The pointer to the entity that has
activated this stop event.

Teaporary Attribute Integer

MV.STATE

The primary control variable for initiating and
stopping movesent.

In position, 4o not move.
riist call to move, do a route
e ogt and start to aove

nge

Cont sovement along a
g:eviogsl selected route.

top a og the route.

:‘xsth' ion has been reached,

B W N =20

Final gasition has been reached,
never sove again.

SLOW.DOWN

This variable is an arguaent for event HALT.

It cairics the nusber of the entity to be
stopped.

Brief Explanation
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| Lines 1-5 Changes the MV.STATE
that it will slow

moving.

CODE

EVENT HALT GIVEN B

DEFPINE B AS AN INTEGEB VARIABLE
LET MV.STATE(B) = 3

RETURN

END

DEWN
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11. ZEvent TURN.ARQUND
’ Purpose
Event TURN.ARCUND turns the entity around in the
opposite direction of present <+travel. This event is
scheduled from Routines MF.DECISION, WITHDRAW, GAP.DECISION,
GAP.ENTRY, and from event HEAVY.JUXNK.
Given Arguaents Integer

B -~ The pointer to the entity that is going
to tura around.

Recursive Variable Integer
TMP.AREA

This variable stores the value of the

STATE.AREAR, so that the values of START.AREA
and END.AREA can be switched.

Temporary Attribute Integer

END.AREA

The number which ideantifies the ending
novement area for this eatity.

KKILL

Indicates whether an entity has sustained
a catastrophic kill.

Q No
1 yes

BKILL

Indicates vhether an entity has sustained
a mobility kill.

Q¥
. 1 yeos
{
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ST ART.AREA

The number which ideptifies the starting
aovement area for this entity.

IWIST

This vacriable is an, argnnent for event
TU BN, AROUND, It _carries he number of <the
entity to be turned in the opposite directioa.

Brief Explanation
Lines 3-7 Switches the STARY.AREA and END.AREA

of the alive entity in gquestioxn.

CODE

1 EVENT TORN.AROUND GIVEN B ’
2 DEPINE B,TMP.ABEA AS INTEGER VARIABLES
3 IP xxznnéai NE 1 AND uxzxzia NB 1

i LET TMP.AREA = START.ARE é l

5 LET START.AREA(B) = BND.AHREA(B)

g LET BND.AREA(B) = TMP.AREA

L
§ 3
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12.

Event STAND.TO

Purpose

Event STAND.TO starts the activating entity aoving

again.

WITHDRAW,

This event is scheduled from routines DROP.PLOW,

and GAP.INTERNAL. It is also scheduled f£froa

events GAP.BREACH, REAVY.JUNK, and GAP.JOCK.

Given Ac-gument Integer

B - The pointer to the entity that is going
to start moving again.

Temporary Attribute Integer

BAGGED.BOY

This variable is an argusent for Event
STAND.TO. It carries the number of the entity
to be moved.

KKILL
Indicates wvhether an entity has sustained
a catastrophic kill.

) no
1 yes

BKILL

Indicates whether an entity has sustained
a mobility kill.

0 no
1 yes

BV .STATE
The primary control variable for initiating and
stopping sovement.

0 In position, do not move.

259

g areia B0



1 First call to move, do a route
‘ sele and start to move

: 2 Continue  movement along a
grev;ously selected route.

I 3 top alogg,the route,

£ 4 Nex.tpOSI ion has been reached,
SO stop.

| 5 Pinal gosition_has been reached,

] never move agdain.

e

: Teaporary Attribute Real

' SPD

The entity's speed at the end of the nmost
racent movement update.

T. SPD

The simulation time at which the most recent

movement update ended. The time that SPD was
last set.

Brief Explanation
lines 3-7 Starts the entity moving again now

from a standstill.

CODE

1 EVENT STAND.TO GIVEN B

2 DEFINE B AS AN INTEGER VARIABLE

3 IF_KRKILL B& NE 1 AND MKILL(B) NE 1
4 LET T.SP {BL = TIME.V

S LET MV.STATE(B) =

9 LET sSpD(B) = 0.0

ALWAYS
8 RETURN
9 END

-~y
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S

N 13. Event_ DIVERT

Purpose

Event DIVERT allows/triggers lateral moveaent for an
entity going from one decision ellipse to another. This
avent is scheduled fros routines MP ,DECISION apnd
GAP.DECISION.

Given Arguments Integer

B - The pointer to the entity that is going
0 start lateral moveament. '

{09 ]

This argument carries the movement control
point that will cause lateral movement.

/T

This arqgument carries the —route nusber that
will cause lateral moveaent.

Temporary Attribute Integer
BYPASS

This variable is an argument for eveant DIVERT.
It carries the route number <that will cause
lateral nmovenment.

DIRC.QN.RT

Indicates vhether or not a vehicle is moving
forvard or backwvard on his route.

4} shicle is moving in order of
ncronsiz MCP nuabers along the
:onzo {£oéxrvard .

1 ehicie 13 mwoving in ofder of
ecreasing MCP nulibers along the

route. (backward)

£
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- m e B Kbt v .-

FORMACODE

The formation number of the foramation to bhe
used by the platoon.

] Hot in formation, vehicle moves
along route without offset.

HOLD.FORN

This unit attribute is a storage place, where
the units formation number for the latoon
{FPORMACODE) can be glaced shen lateral route
movenent is appropriate.

HOME

This variable is an argument for event DIVERT.
It carries +the MCP number that will be cause
lateral sovesment.

NEXT.MCP

Novement control point numsber (on the
designated route) toward which the element is
nov aoving.

Q end of route bas been reached

ROUTE

Indicates the onumber of the routa along which
the element is travelling.

0 not using a route

SIDE.STEPPER

This variable is an argument for event DIVERT.
{:tggg %;s the nuaber of the entity to be movad

Brief Bxplanation
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CODE

DO ~INMNEWN =
[ 1Tl alalpigd=No

Lines 3-4

Lines 5-6

Directs the entity to go to a
Movement Control Point on a new
route.

Enables the entity to move straight
to the MCP on this new route.

Makes sure the entity is not moving

backvwards (awvay from the attack).

= MCP

= PORMACODE(B)
B) =0
) =0
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14. Routine MOMENTUY
Purpose
Routine MOMENTUN allows a platoon meaber to move
over the remaining cleared distance on a route througa a
sinefield., This routine is called from routine MF.INTERNAL.
Given Argusents Integer

B - The pointer to the entity that needs a
distance to to travel in the minefield
to keep up with his platoon.

BUNP

Carries the number of move increments that have
been made clearing the appropriate route in
;uostion. Its value is taken froa <the
RAP.CONTROL array.

Yielding Arguaent Real
H0V.DIS?

This is <the distance to the lead tank in the
platoon from the activating entity.

Recursive Variable Integer
TEK

Pointer to an element in the platoon of the
activating entity.

Recursive Variable Real
HOV.LENG

This is the distance left to be cleared on a
route through the minefield.

«
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Set

PLT.UNIT {(1-D)

is set 1is owned by the pernanent entit
glatoou leader, conta;gs the 1list o

emporary entities ouned by this platoon.
Temporary Attribute Integear
PLT

The number of the platoon to which the entity
belongs.

SYS.TYPE

This represents the general class of the
system of the entity.

tanks
322“‘%%3‘52222&:
artillery ¥

a

ai% defense
bunker
coam/ev/acq/intel
other

WOSIONEWN -

TBUMP. NUN

This unit attribute allows the entity to move
verl detailed manner mesber of his
platoon «hen in an obstacle £ eld.

Temporary Attribute Real

FLD.BDY.DIST

This is the distance from the entity to the
nearest field boundary.

PLD.INT, DIST

This attribyte of an entity contains the
distance to a pending field internal action.
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' Brisf Bxplanation
Lines 4-8 Searches the platoon

the lead vehicle and

clear the entire

minefield.

Line 9 Obtains the distaace

been cleared in

activating entity.

CODE

ROUTINE MOMENTUM GIVEN B,BUMP YIELDING
DEPINE B,BUMP,TNK AS nwsena VARIABLES
DEFINE MOV.DIST

FOR EVERY TNK IN PLT.ONIT (PLT B

I?P TBUHP.NU!!TBK) EQ BUNP
LET

PLD.BDY.DIST (TMK) -FLD.
ALWAYS

D QOWD W EWN

- b

266

LoOoP
LET MOV.DIST = PLD.BDY.DIST (B)-H0V.LENG
RETURY

members to find
his distance to

lane in the

that has already

front of the

MOV.DIST

HOV.LBBG AS A RBIL VIRILBLB
T!PB(TNK) RE 3, DO

INT.DIST (TNK)

g



15. BRoytine PLW.AMLIVE

Purpose

Routine PLW.aLIVE checks the status of the platoon's
plowvs. It also checks to see if a platoon meaber is a push
tank or the lead vehicle participating in an offset. This

routine is called from routines MP.DECISIQN, MF.ENTRY, and

MP.INTERNAL.
Given Argument Integer
B - The pointer to the entity that needs a
status on the plows within his platoon.
Yielding Argument Integer
STAT.PLOW
This variable gives the platoon's status of
aine plows. .
0-no plow available .
1~ iov %viilablo but not in use
g-Rrov belygumma
u-glatoon is pushzng agdoad plow tank
Recursive Variable Integer
J - Receives the status of the platoon plows.
T¥K
Pointer to an element in the platoon of the
activating entity.
Set
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PLT.UNIT (1-D)

This set 1is owned by the permanent entit
glatoon leader, It contains the 1list o
amporary entities owned by this platoon.

Teaporary Attribute Integer
KKILL

Indicates whether an entity has sustained a
catastrophic kill.

0 No
1 yes

MKILL

Indicates vhether an entity has sustained a
mobility kill.

0 No
1 yes

PLOW.COND

This unit attribute gives the tank the
ability to have a sine plov characteristic.

O-no plov available
ou av;iéablo but not in use

14,8%8 -

tso
u-tank that s pul 3..4 plov tank

PLT

The nuaber of the platoon to which the entity
bclonqs.

Brief Explanation
Lires 3-20 Searches the platoon for its highest

plov coandition/status. The platooa
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can only have one such number

time.

ROUTINE PLVW.ALIVE GIVEN B YIELDING STAT.PLOW
DEFINE B,TNK,J,STAT.PLOW AS INTEGER VARIABLES
POR EvErRY TNK IN PLT.UNIT (ELT(B)) . DO

IP KKILL (TNK) EQ 1 OR MKILL'(Tfk) EQ 9

=
4

SE
=1PLOH.C0ND(TNK)
AT.PLONW = 1
I§E
AT.PLOW = 3
IﬁB
AT.PLOW = &

W W Wy ot
A+ M3 Nagged N

-
[
ts

o
BN O HOWHHO IO N

[N STRTN PO i g Gl i i o YR gy
[« - Tl g

SO
ugrao
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16. -Evept QUIK.JOVE

Purpose

Event QUIK.MOVE updates the location of an entity.
This aevent continues to update locations for a certain
nuaber of times at a prescribed interval. Event QUIK.MOVE
is scheduled from routines MNF.DECISION, MF. ENTRY, and
GAP.DECISION. It is also scheduled froa events QUIK.MOVE,
WALL.BREACH, GAP.BREACH, HEAVY.JUNK, and GAP.JOCK.

Given Arguments Integer

B - This a:gunent carries the nuaber of the
entity to be moved.

COUNT

This argunent carries the number of iterations
of scheduling left for this event to perfora.

Given Argument Real
INTERVAL
constant ters that is set so that element
%ocitions are uggatzg every five seconds
uring a smsall rtion of the simulation.
Routines Called
LocC

A routine used to deteraine vhether soveaent
is possible and to initiate a call to MOVE.

Teaporary Attribute Integer
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KKILL

Indicates whether an entity has sustained a
catastrophic kill.

0 no
1 yas

MKILL

Indicates vhether an entity has sustained a
mobility kill.

0 no
1 yes
NUN.POINTER

This variable is an argument for event
QUIK.MOVE, It carries the number of the entity
to be moved.

REP.NUNBER

This variable is an argument for event
QUIK.NOVE, It carries the number of iterations
of scheduling left for this event to perforw.

Temporary Attribute Real
INT.TINE

This variable is an argument for avent
QUIK.NMOVE, It carries the time interval number
vhen the next event is to be perforsed.

Brief Bxplanation
Lines 4-6 Updates the location of the entity,
decrements the nuaber of future

schedulings, and schedules another

event.
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CODE

WO~ HNELWIND =

W NHNODOMN
A_tgrt QP <

QUIK.MOVE GIVEN B, COUNT
COONT AS INTEGER nnx
STERVAL AS A REAL VAR

O AND KKILL&BL
QUIK.MOVE GI

[<TE [elal ]
o_—
[ 171 ]
H-
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17. Routine MINE.SCHED
Purpose
Routine MINE.SCHED produces the distance that an
activating ainefield entity has to travel inm order to
encounter a aine. This routine is called froa routines
DROP.PLOW, MP.ENTRY, and MF.INTERNAL.
Given Arguments Integer

FLD- Poin*ter to the field in question.
VEH- Pointer to the element being moved.

Global Variable Real
TARDIM {3-D)

ContALBS the target dznansxons of all  entity
;ge in the simnlation. This is indexed by
S TYPE and WPN.TYPE of the elenen_.

Permanent Attribute - Integer
NXT.BELT (1-D)

This PLATQON LEADER attribute stores the nuaber

of the next mine belt to be encountered in the
nefield. I+t allows the platoon to move

through a minefield as an organized unit.

Recursive variable Intager
TEK

Pointer to an elesment in the platoon of the
activating entity.
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Recursive Variable Real

ANGLE

Set to the direction of movement of the eantity.

DRAW

Contains the value of a random nuamber froa a
Uniform (0,1) distribution.

EXPECT.DIST

The reciprocal of the width times <the density
of the scatterable minefield.

MP.DENSITY

Is the number of mines in the minefield divided
by the area of the fieid.

TEETA

Is <the direction of nmovement of the entity
minus the orientation angle of the ellipse.

WIDTH

Takes on several values during this routine
depending upon the situation.

Trip wire length (TWL) - If infantrg in an
tx-gersonnel frag zeld.
Twvo times tre THL °) a

vehicle is in { anti-
] persoanel f:ai field.
Vehicle width -"If a vehicle is in an

anti-tank fieid.

PLT.UNIT {1-D)

This set is owned by the permanent entit
PLATOON LEADER It contazgs the 1list o
temporary entities owned by this platoon.
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Temporary A+ttribute Integer

COLOR

Indicates the color of the element.

0 red (attacker)
1 blue (defender)

PLD.NO

Name of the field involved in any pending
internal action.

NANM.PLD

This is the sequentijal id nuaber in order of
field creation,

NANME

The 2lement number of the entity.

PLT

The number of the platoon to which the entity
belongs.

SYS.TYPE

This represents the general class of the
system of the entity.

tanks

aounted infantry
dismounted infantry
:igillery

air defense
bunker
coam/ew/acqg/intel
other

WOJNNEWN -
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WHAT.BELT

This entity attribute keeps the updated belt
number that is to be encountered next.

WPN.TYPE

Describes the specific system within the systea
code. Por example, system type 1 is a tank and
x%%gon type four for this system indicates an

Temporary Attribute Real
ANGLE.FLD

Orientation angle in radians measured
counterclockwise from_ the east to the major
axis of the elliptical field.

AREA.FLD

field attribute carries the area of the

This
field in meters squared.

DIR.OF.BVMT

Indicates the entity's direction of msoveament -
measured in radians fros east.

PLD.INT.DIST

This attribute of an entity contains the,
distance to a pending field internal action.

P1.PLD
The activation level of the minefield
not activated

1 activated patterned ainefield
# of aines activated gcatterable lgnefield

P2.PLD (Appendix D)
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P3.FLD

Mine Type (1-11)

=
-3
(=]

Scatterable Anti-tank aine
Scatteraple Anti-tank glng
Hand-eaplaced Anti-tan ne
Hand-emplaced Anti-tank amine
Band-emplaced Anti-tank aine
Anti-personnel blast aine
Anti-personnel blast aine
Anti-personnel frag mine

AM Anti-personnel frag mine

4 Ant -g rsonnel frai nlne
ayaore Anti-personnel frag mine

OO ~IRNUNE WIN) =

(ot 4 3« ¥ <4 §- {1

et ST b ) b b ek DY
O\UN:\DU!-&O\

-b aud

SANAJ.FLD

%helscni-najor axis length of the elliptical
ie

X.CURRENT

The X-coordinate for the entity as of the last
moveaent update.

Y.CURBRENT

The Y-coordinate for the entity as of the last
soveaent update.

Brief Explanation

lines 4-7 Checks if the minafield is still
active. This is done primarily for

the Anti-personnel ainefields.

Lines 8~35 Simulates the Anti-personnel
ainefields.
Lines 9-19 The Anti-personnel blast aminefield is
nodelled.
277
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Line

Lines

Lines

Lines

Lines

Lines

Line

Lines

11-14

15-18

20-35

21-22

24-26

28

30-32

Deteraines the wminefield demnsity in
mines per square meter.

Calculates the distance to a saine
encounter for a vehicle moving
through an Anti-personnel blast
ainefield.

Calculates the distance to a aine
encounter for a dissounted soldier
aoving through an Anti-personnel
blast minefield.

Simulates the Anti-personnel frag
minefield. :
Sets the distance to a Claymore aine
detonation.

Calculates the width of the 1&5@ made
by a vehicle moving <through an Anti-
personnel frag minefield.

Obtains the effective length of the
AP frag mine in gquestion.

Calculates the ninefield density.

This density and the effective lane

width are used to obtain an average
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mine  encounter distance. The
exponential distribution is taen
sampled to get the actual distance to
the next mine.

Line 235 Decrements the number of aines in the
minefield.

Lines 36-58 Models the effects of Anti-tank
minefields.

Lines 38-42 Obtains a minefield density and the
width of of the activating entity.
An average distance to aine encounter
is calculated. A distance is saapled
from an exponential distribution
using the above average distance
value.

Lines 43~58 Siaulates a patterned/belted
minefield.

Lines 4u4~47 Updates the next mine belt to be
encountered by the platoon eleaents.

Lines 48-54 Calculates the distance to the next
mine encounter using the distance

betveen the baslts and the orientation
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of the minefield. Red/Attacking
eleaents only are affected.

Lines 55-57 Simulates that blue 2alements know
where the planned mine lanes are in
their oun minefislds. These
minefields have no effect on the
defender.

Lines 59-61 Dismounted infantry will not detonate

Anti-tank mines.

CODE

ROUTINE MINE.SCHED GIVEN VEAH,FLD
DEFINE VEH PLD T!K AS INTEGER VARIABLES
DEFINE DRA‘ V g%{%! EXPECT.DIST,ANGLE,THETA, WIDTH
= 0.0 "HOT ACTIVE ANY HORE
) RINF.C

1
2
3
4
5 LE «INT.DIST (VEH) =
6 RETURY
7 OTﬂBg ISE
8 I? P « PLD FLDL GR 6 '*ANTI-PERSONNEL MINES -
9 P P3.PLD{ LDE LT 8 "' MINE.TYPE=AP BLAST
10 LET MF.DENSITY = P1.PLD (FLD) /AREA.FLD (FLD)
f'P1.FLD =HUMBER.HINES

1 Ir S!S.T!PEéVBﬁ) NE 3
12 LET WIDTH =

TIBDI!AS!S.T!PB(VBH) ¢ WPN. TYPE (VEH) ,6)
13 LET BIPECT

1. OQAHIDTH‘!P .DENSITY) /3.0

14 LET

PLD.INT. DISTA L
QMENTIAL.F(EXPECT.DIST,?)
BT DRlﬁ'UlIrORH P(O.,1.,7)
LET DRAW=1-D
LET PLD. %NT. L
((~=2.5)%L0G. B ?(D A#) )/ (MP.DENSITYO. 12)
I B TYIPE = aP FRAG

Ll!‘OR 5133 14 BY 24 BY 90 DEGREES
PLD.INT.DIST (VEBH) = .2%SAMAJ.PLD(FLD)

SBE
Ir S!S.T!P!(V!E) NE 3
LET WIDIR =

SYS.TYPE (V WPN . TYPE (VEH
TARDIN( (VER) '(pglr{ﬁr n;'/) 10‘1)

B1S
LET WIDTH = P2.PLD(FLD)/.707
ALWAYS

BAINN NN N o
WO~ NBWN =090 O
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18. Routine GAR.DECISION

Purpose

Routine GAP.DECISION allows the entity and bhis
platoon the options of going to the gap obstacle to atteampt
a bull through or breach, and the option to bypass or lane
select, whichever is applicable. This routine is called
from routine FLD.ACT.

Given Arguments Integer

A

Pointer to the entity that has entered the
decision elligse.

FLD- pointer to the field in gquestion.

Events Scheduled

DIVERT , (this appendix)
. QUIK.MOVE (this appendix)
TURN.AROUND (this appendix)

Global variable
PLD.POINTER (1~D) INTEGER

This 1-disensional array contains the temporary
field gointers. This ena les the user 6 to
acgess obstacles by sequontial
order numbers given the fields on inpn .

TRAF.CONTROL (3-D) REAL (Appendix 1)
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Recursive Variable Integer

BRIDGE.STAT

Contains the status of the AVLB in the platoon.

COUNTER

Contains the numsber of five second amove
anrenents to get from the decision ellipse
throug Obstacle under the vorst of
condi ions.

BQUIP.STAT

Contains the status of the blade tanks in the
platoon.

I - 1Index for a do lcop.

KNOWN.LEVEL

Contains the value of the field attributa
P6 .PLD. This is the state of intelligence
knouu about the obstacle.

0 no knowladge exists
2 knoui edge ex
3 know edge ex sts and a lane

exists

0BS.PLD

The temporary field pointer of the obstacle.

OBS.NUNM

The nusber of the obstacle to our fromt. This
gg;&:: is taken from the field's sequence on

Recursive Variable Real
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DIST.AHAY

This is ¢<he distance to the obstacle froa this
decision ellirgpse.

INTERY

A constant term that is set so that elament
1ocations are updated every five seconds during
a small portion of the siamulation.

SMIN.OBS

Receives the value in meters of tae semi-aminor
axis of the gap obstacle ellipse to the front.

Routines Called

JUNK.ALIVE (this appendix)

Temporary Attribute Integer
BYPASS

This variable is an argument for event DIVERT.
It carries the route number that will cause
lateral sovament.

DIRC.QN,. BT

Indicates whether or not a vehicle is moving -
forvard or backward on his route.

0 ehicle,K is loving in order of
ncreasing MCP_nudbers along the

rouie (fOorwvard

Vebhicie is moving in order of

decreasing MCP nuabers along the

route. (backward)

1

END.AREA

The number which identifies the ending movement
area for this entity.
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PLD. AKT

Code describing the kind of action for pending
internal actioms.

PLD.NO

Name of the field iavolved in any pending
internal action.

FORMACODE

The formation number of the foraation to be
used by the platoon.

0 not in formation, vehicle moves
along route without offset.

HOLD.PORM

This unit attribute is a storage place, where

the units formation number for _the latoon
(PORMACODE) can be aced wvhen lateral rouce
movement is appropriate.

HOME

This variable is an argument for event DIVERT.
It carries <the MCP nuamber that will cause
lateral asoveaent.

NEXT.HNCP

Novesent control point  nuamber on the
designated Route) toward which the elezent is
nov moving.

0 end of route has been reached
NUNM.POINTER

This variable is an argument for event
gnIx.aovz. It carries the nuaber of the entity
*0 be moved.
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REP.NUMBER

This variable is an argument for event
QUIK.MOVE, It carries the number of iterations
of scheduling left for this event to perforam.

ROUTE

Indicates the nuamber of the route along which
the element is travelling.

0 not using a route

SIDE.STEPPER

This variable is an arqument for event DIVERT.
It carries the number of the entity to be moved
laterally.

START.AREA

The nuaber which identifies the starting
movement area for this entity.

SYS.TY: B

This represents the general class of the systea
of the entity.

bunker
coma/ev/acqg/intel
other

1 tanks .

2 ngunted infantry

3 d s:ounted infantry
4 agtillery

5 air

g air defense

8

9

TWIST

This variable is an, argusent for event
TURN. AROUND. It carries the  number of the
entity to be turned in the opposite direction.
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TYP.FLD

FIeld type code

nandator dismount field
minefiel

minefield decision field
tank ditch

road crater

blown brzdge short-vet gap)
gap decisior field

~NONE W -
[ I I R |
PR R

Temporary Attribute Real
PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

INT.TIME

This variable is an argument for event
QUIRK.MOVE, It carries the time interval number
wvhen the next event is to occur.

P1.PLD (appendizx 4)
P2.PLD (Appendix D)
P3.FLD (Appendix D)

P4.FLD (Appendix D)
PS.FLD (Appendix D)
P6.FLD (Appendix D)
SARIN.FLD

The semi-minor axis length of the elliptical
fielad.
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SPD

The entity's speed at the end of the nmost
recent sovement updats.

XC.FLD

The I-coordinate of the center of an elliptical
field.

YC.PLD

The Y-coordinate of the center of an elliptical
field.

Brief Explanation

Lines 10-13 Interchanges the value of HOLD.FORN
and PORHNACODE. This allows the
entity to pick upthe route forsation
if applicable.

Lines 15-19 Checks if the decision ellipse is on
a bypass around the obstacle and
takes appropriate actions if it is.

Lines 20-23 Dismounted infantry are not effected
by gap type obstacles.

Lines 28-25 Links to the knowledge attribate,
P6.FLD, of the obstacle to the front.

Lines 26-27 Turns the entity around if he s

coming back froa the obstacle.
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Linres 28-31

Lines 34-40

Line 41

Lines 42-57

Lines 58-68

tine 70

Allows the user to stipulate if a
bypass is a viable option or if the
entity is going to "bull through".
Sets the counter variable to the
appropriate number of QUIK.MOVE
iterations needed to get to the gap
obstacle.

Checks on the status of the platoon's
AVLBs and dozer blade tanks.

Allows the entity that has knowledge
of a lane in the obstacle to move to
the lane, if his platoon is void of
breaching eqipment.

If <the activating entity's platoon
does not pOSSess the required
breaching equipment for the obstacle
encountered and there is knowledge of
the obstacle, then the entity can go
to> his bypass route and movement
control point.

Schedules five second movement
updates for the entities going to the

gap obstacle.
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CODE

CUNEWN AV D SN NEWN -

i

b b b cah b e s

DDA NE WV =2 OO D~

NANINNINNINNI NI = b b

W WlWWWW W
PABWUNS O

SEE BEEEE EBEEW
OO MWARWN 400 O©-d

wn
(-]

UMM
S

v
w»

ROUTINE GAP.DECISION GIVEN A, PLD

DEFINE A,FLD,OBS.NUM,O0BS.FLD, KNOW, szxL sguxp.srsr,
I1.BRIDGE,. STAT, COGNTER A ARIABLES

DEPINE INTERV, SHIN.OBS, nxsr.nlaz s RBAL VARIABLES
LET rnn.uo;nksrzn
LET PLD_AKT (1) <TYP.FLD(F FLD)
LET P§.PLD cb
LE® PS.PLD {PLD)= NEXT.NCP (A)
LET INTERY 5.0
IF HOLD.FORA(A] NE 999

LET PORNACODE (1) "= HOLD. FORN ()
lLiLST HOLD. FORK (A
Vo883 19k 10 OBSTACLE FUOSLEDGE ATTRIBUTE®*#ses
LET OBS.NUM = INT.F(P3.PLD (FLD))
IP OBS,.NUNM = 0

*THLS ELLIPSE CIRCUSVENIS THE OBSTACLE

LET PLD.INT.DIST (A RINP.C

BRETURN
OTHERWISE
IF SIS.TTPE(M) = 3 YY'DISMOUNTED INPANTRY

LET PLD.INT.DIST(A) = RINF.C

EETORY
grgng’x FLD = PLD,POINTE (o unN)

M =

FEE SR3aTiBvEL IIT r(pg LD(gBS FLD))
IP DIRC.ON RT(Y) =
!Lsicnxouni i'r xu.;aonun GIVEN A BOW

Ir 2).2LD(FLD) NE

"0 "BYPASS EXISTS /FPALSE-HNO S(BULL-LAIB)
LET TBAF.CONTROL (OBS.NUHN, ao ( ) 02) =
EXT.HCP (3)

X JAiiars
28 Ep. 1ur. n:srixb = RINP.C
IP P6. rnnjrxnb g

LET"SHIN.0BS = sSANIN.PLD(0BS.PLD)

SQBT I(t!C.?LD PLD) -XC. FLD OBS.PLD;;Q‘ 0

PLD) -XC.FLD {OBS. FLD
LET C

Iinr.r Il!!l 0 DISI Ail!*Z‘SIII.OBS)/S!D(I))/Ilf!l')
L P6.PLD (PLD) = COUNTER

L : 4

CAL f 30'! ALIVE GIVEN A YIRLDING
EQUIP.STAT,BRIDGE.STAT

IP KNOW.LEB BL = 3

IP T¥F. PLD (0B YoE8 . Nun RodRE (i 3) WE BINP.C
°F IR0 SR IDCE ShLz wE 11 NT-
; CONTROL (085, NN, &) ) , DO

‘ggs oa§ iol,x 2) ME 0.0

ioxions.luu
II.COI ao; OBS.NOUN,T &
-IOT PRIVY T0 ITS LOCATION
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9. Boutine JUMK.ALIVE
( Purpose
Routine JUNK.ALIVE checks the status of the platoon
dozer blade tanks and vehicle launched bridges. This
routine is called by routines GAP.DECISION, GAP.BNTRY, and
events HEAVY,JUNK, and GAP.JOCK.
Given Arguaments Integer
B

Pointer to the entity who's platoon status is
bairg checked.

Yielding Argquments Integer
) BRIDGE.STAT
Contains the status of the AVLBs in the
( platoon.
EQUIP.STAT

Contains the status of the hlade tanks
in the platoon.

Recursive Variable Integer
TEK

Pointer to an element in the platoon of
the activating entity.

Set

PLT.UNIT (1-D)

Thi is owned by the permanent entit

8 #Set
PLATOON ADBR t ta h list
tolpo:n:ylfnt ties ognodcg; 2423 piazoon% °

¢
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Temporary Attribute

BLADE.COND

Integer

This unit attribute gives the tank the ability
to have a dozer blade characteristic.

0-no blade available

pisds fet

reach

KKILL

Indicates whether
catastrophic kill.

0 no
1 Yes

MKILL

Indicates whether
mobility kill.

0 o

1 yes
PLT
The nuaber of the
belongs.
SYS.TYPR

vailable but not in u
:q % us:d gr vehicle i: self

an aentity has sustained a

an entity has sustained a

platoon to vhich the entity

This represents the general class of the systea

of the entity.
k

155 By

: defense

anke

i
§

PR.TIPE

Describes the spec

293
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code. Por example, system type one is a tank
t :gd‘;ﬁpon type four for this system indicates

Brief Explanation
lines 3-14 Checks the platoon for the presence

of alive AVLBs and dozer blade tanks.

CODE
1 ROUTINE JUNK.ALIVE GIVEN B
{IRLDI 3G zgazp.srxr,anxncx.srxr
2 DEFINE B,E gIp.STAT THK ,BRIDGE.STAT
L3 IEGER vARIABLES
3 POR BVYERY T¥K IN rxr.nn:xépggfal) DO
3 Ir xx:znirlxk N2 1 AN LLbux)y uz 1
s IP BLADE. Oﬂbérlt) GE 1
g LET EQUIP.STAT = 1
ALUAYS
8 IF SYS.TYPE rlx& BEQ 1
IP WPH.TYPE(THE) = & OR WPN.TYPE(TNK) = 5
10 LET BRIDGE.STAT = 1
11 ALWAYS
13 LUAYS
1 ALFAYS
i& LoOP
az BRTURN
16 E¥D

C -

.L ’ .J;'#Ai

L e e, gamman,

oy




C 20. Boutine GAR.ENTRX
| ' Purpose

Routine GAP.ENTRY

This routine is called froa

Given Arguments

Events Scheduled

GAP.JOCK
( HALT
HEAVY.JURK

TURN.AROURD

Global variable

TRA?.CONTROL

Recursive Variable
BRIDGE.STAT

Contains the
platoon.

allovs an entity to take the

appropriate actions when encountering a gap type obstacle.

Routine PLD.ACT.

Integer

A - Pointer to the entity that just entered
the gap obstacle.

PLD- Pointer to the field in guestion.

{(this appendix)
{this appendix)
{this appendix)
(this appendix)

Real

(3=-D) (Appendix 1)

Integer

status of the AVLBs in the

295
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BEQUIP.STAT

Contains the status of the blade tanks in the
platoon.

KNOW.LEVEL

Contains the valne of +the field attribute
6.PLD. g hg state of intelligence
nown about t obstaclse.

g go kaowledge exists
3 °°'f§33e exists and a lane

OBS.%UM

Receives the value of the ¢field attribute
SAN.PLD, This is the sequential id number in
orde: of fiaeld creation.

TEK

Pointer to " ap element in the platoon of the
activating entity.

Racursive Vvariable Real

SIT.REP.TIINR

This is the time betveen status checks opn the
breaching operation.

sSaxIw

This variable is set to the semi~minor axis
length of the elliptical field in meters.

Routines Called

HIDER

A routine used to detersine the micro-terrain
elevation for a selected element.
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JUONK,ALIVE (this appendix)

PLT.UNIT (1-D)

This et is owned by the permanent_  entit
PLATOOU LEADER It” contains the list o
teaporary entities owned by this platoon.

Temporary Attribate Integer

BLADE.COND

This unit attribute gives the tank the ability
to have a dozer blade characteristic.

DEFNUN

The current pcsitiocn or activity of an element.
fnll datilade
I8y d3eHiade
Zi Johlits2d8ei1a
lov c%21a30 ﬁeterlinod by
he riin 1°
roach area in sovement

O NEWN=

PLD.AKT

Code describing the kind of action for pending
intcrnal actions.

FLD.FORN

This unit attribute gives <the entity the
ability to change formations when encountering
an obstacle.

PLD.BO

Name of the field involved in any pending
internal action.
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NAM.FLD

This is the seguential id nuaber in order of
field creation.

PLT

The nuaber of the platoon to which <the entity
belongs.

ROUTE
Indicates the nuaber of the route along which
the element is travelling.

0 not using a route

SABOT.SHOOTER

This variable dis an argument for  event
GAP,.JOCK. It carries the number of the
activating entity.

SLOW.DCOWN

This variable is an argument for event HALT.
It carries the number of the antity <+to be
stopped.

STATUS

This variable is an aigulcnt for avent
HEBAVY.JUBK 5: carcies e number of the
entity to be updated.

SYS.TYPE

This represents the general class of the systea
of the entity.

tank:.‘ igfant

aou ntr

dglnountca 2n£a‘t:y

: llecy

g defense

cgnE;zu/acq/intcl

otzot

DO INAE N -
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TWIST
This variable is an, argunent for avent
TURN.AROUND. It carries the number of the
entity to be turned in the opposite direction.
TYP.PLD

Pield type code.

1 - a mandatory dismount field

2 - a minefiel . .

3 -a llneflgld decision field

4 -~ a tank ditch

S5 - a road crater

6 - a blown bridge (short-wet gap)
7 -~ a gap decision field

WPN.TYPE

Describes the specific systeam within the systes
code. Por example, system type 1 is a ta and
:;%gon type four for this systema indicates an

Temporary Attribute Real

PLD.INT.DIST

This attribute of an_ _entity contains the
distance to a pending field internal actionm.

P1.FLD
This gap field attribute is a flag that
specifies activation state.

0 not activated yet
1 this is an active gap obstacle

P6.FLD
This is the state of intalligence known about
+he obstacle.

0 no knovledge exists

2 knovledge exists

3 knowledje exists and a lane
exists
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P7.FLD

This w@minefield attribute contains the 1lane
formation number.

”“- .

SANIN.PLD

This field attribute is the semi-minor axis
length of the elliptical field in maeters.

Brief Explanation

Lines 16-19 If the obstacle is not activated yet
then the activating entity is allowed
to move freely through this field.

Lines 20-23 Dismounted infantry soldiers are not
affected by gap type obstacles.

Lines 24-27 When the entity is 200 meters from a

{ large hole in the ground, he knows
the gap exists.

Lines 28-36 If this route is on a cleared lane
through the obstacle, change the
formation of the platoon to a coluan
and continue at present speed toward
the crossing site.

Line 37 Checks the platoon AVLB and blade
tank status.

lines 41-43 If an entity has to "bull through®

but a breaching operation is already
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Lines 44-46

Lines 847-56

Lines 60-65

Lines 66-70

underwvay or his route, then the
entity will stop and cover this
operation by direct fire.

When an entity has to ®bull throagh¥
and no breaching operations are
ongoing £for his route, then the
entity wvwill aove to the gap and
attempt a self breach.

If the entity has a bypass route but
his platoon is void of appropriate
breaching equipmsent forthis obstacle,
then the activating entity and his
platoon will turn around and aove
back toward the decision ellipse.

If the entity is an AVLB, then it
will proceed to the gap to attempt a
breach/span. The flag for an ongoing
breach is set to the entity's platoon
nusber.

If the entity is a blade tank and
this obstacle is a 1road crater or
tank ditch, then the ¢tank will

proceed to the gap to attempt a
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an ongoing
tank's

The flag for

breach is set to the blade

breach.

platoon nusber.

the platoon not

vehicles in

The

Lines 71-72

equipped with breaching devices will

the gap clearing

stop and cover

operation by direct fire from half

A situation report on tiis

defilade.

operation is scheduled in the future.
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. 2QUIP.STAT, BRIDGE.STAT
"gOoﬂnggGIlG E UIPHB‘T

3°‘%§'25a aonré(ifzh) 6T S

HOOQ

A GAP.JOCK GIVEN A IN

ELSE SIT.REP.TIME UNITS
Lg? PLD.INT.DIST(A) = SHIN - 50.0

38
39
40
41
42
43
4aq
42
31 ;‘ BYPASS n§1§§s§' NUST an;g'on
43 TSP A SR
51 I? PLD. o THE &
gg .!gnu URU.IROUID(TIK) NOW
54 LOOP
55 . %8? PLD.INT.DIST(A) = RINF.C
29 AeiEs
58 igggznlxsz
23 4 SYS.TIRR () B 1 am
61 éupn.r PE(A) = 4 OR npn.rspa(A) = 5)
63 LBT PLD.INT.DI !$l£ = SHIN - 50.0
2“ %zruggxr.cournon OBS.NUN,ROUTE (4) ,4)= PLT (A)
25 %3',;;’%{, FLD) WE 6 AND BLADE.COWD(A) BQ 1
69 LET izb.flr.bxsr AL = SHIN -’go.o( ) EQ
‘ gg L n;gxr.colrnozfo S.NUM,ROUTE (1) ,4) = PLT (A)
(B apariins
: 13 SCHEDULE A HEAVY.JUNK GIVEN A IN SIT.REP.TINE UNITS
7a EEpTT :
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21. Boutine GAR.INTERNAL

Purpose
Boutine GAP.INTERNAL gives the activating entity the
ability to take the appropriate actions at the location of a

gap type obstacle. This routine is called from routine

FLD.ACT.
Given Arguments Integer
A - Pointer to the entitzithat Just activated

this gap internal action.

Bvents Scheduled

DITCH.KILL (this appendix)
GAP,.BREACH (this appendix)
HALT {this appendix)
ABAVY.JONK ~ (this appendix)
STAND.TO (this appendix)

WALL.BREACH (this appendix)

Global Variable Real

TRAP.CONTROL (3-D) (Appendix 1)
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‘, Recursive variable Integer
BRIDGE.STAT

Contains the status of the AVLBs in the
platoon.

EQUIP.STAT

Contains the status of the blade tanks in the
platoon.

FLD- Pointer to the field in question.

KNOW.LEVEL

Contains the value of the field attribute
E6.!LD. This is the state of intelligence
nown about the obstacle.

0 20 knowledge exists

3 .§§E%§33= :ii:&: and a lans

OBS. ¥UN

Receives the value of the ticld attribute
lls.rln This is the sequential id number in
order of field creation.

THK

-

e T eyt

Pointer to an element in the platoon of the
activating entity.

Recursive Vvariable Real
DRAS

Contains the value of a randos nuaber from a
Unifors (0,1) distribution.
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SIT.REP. TINE

‘ This is the time betveen status checks on the
breaching operation.

Routines Called
RIDER

A routine used to determine the micro-terrain
elevation for a selected element.

Teaporary Attribute Integer
BAGGED.B0OY

This variable is an argument for event
STAND.TO. It carries the number of the entity
to be moved.

BLADE.COMD

) This unit attribute gives the tank the ability
( to have a dozer blade characteristic.

O-no blade availablse
1-bi: e av:%lable but not in

u
2=b e 2‘ g used or vehicle 12 self
breaching

BREACHER

This variable is an argusent for event
GAP.BREACH, It carries the number of the
entity that made the breach.

DEFNUN

The current position or activity of an element.
full defilade

§§§£:§o§‘£ i:szti ade

soving ( flgéo i‘t.tlin.d by
the ¢ :2§n aodel)

reach nal area in soveament

O RBLIN =
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PLD.FORA

This unit attribute gives the entitz the
abili;z to change roraations when encountering
an obstacle.

FLD.HO

Nasme of the field involved in any pending
internal action.

GULLY.CAT

This variable is an argquaent for event
DITCH.KILL. . It carries the number of the
entity that is stuck in the gap.

HOLE

This variable is an argument for event
GAP.BREACH. It carries the nuaber of the field
in question. .

NAM.FPLD

This is the sequential id nuaber in order of
field creation.

BAHBNER

This variable is an trgulont for event
wlxi.nnnacv. It ca:rizs he nusber of the
entity that made the se breach.

ROUTE

Indicates the nuaber of the route along which
the element iz travelling.

0 not using a route

gt e

SLOW.DOWN !
This va:iablc is an argusent for event HALT. !
ggopgzﬁt es the number "o the entity ¢to be
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STATUS

( This wvariable is an arguaent for event
HREAVY.JUNK It carries the number of tha
entity to be updated.

SYS.TYPR

This represents the general class of the
system 6f the entity.

1 tanks
2 mounted infantry
3 d sgountod infantry
4 ait llery
S air
6 air defense
7 bunker
8 comm/evw/acq/intel
9 other
TEAR.DOWN

This variable is an a:gulcnt for event
WALL.BREACH. It carries he number of the
field in guestion.

TYIP.PLD
Pield type code.

mandatory dismount field

POPPRR D

%:ig'i decision field
tank tch

~IONEWN -
Lt

33 °“§3§e short-vet gap)
gap decision éicld Jae

‘"WPN.TIPE
Describes the specific systea within thr systea

code. Por exaaple, system type 1 is a ta and
:gggon type four for ' this system ~indicates an

Teaporary Attribate Real
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PLD.INT,DIST

This attribute of an entity contains the
distance to a pendinq field internal action.

FSPEED.FAC

This unit attribute gives the entity the
abilit *to slow down because of obstacle
encounter.

P6 . FLD

Knowlaedge level of this obstacle.

po knowledge exists
knowledge éxists

knovledge exists and a lane
exists

wNo

P7.FLD

This ainefield attribute contains the lane
forsation nusbecr.

P8.PLD

Lane speed factor.

P9.FLD

AVLB activation delay time in secoands.

P10.PLD

Tank dozer breach time in seconds.

P11.PLD

PR

Tank self breach timse in seconds. *
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P12.FLD

.,

ditch,

Probability of a self breach getting stuck in

Brief Bxplanation

Linaes 10-18

Lines 19-42

Lines 23-26

Lines 28-40

The entity's speed .s reduced and he
is put into a column formation. This
sisulates the funneling effect of the
actual crossing.

Sisulates the self-breach option
against road craters and  tank
ditches.

When ap entity has to self breach a

tank ditch, he checks if a breach has

been accomplished elsevhere. If a’

lane exists then the aentity's speed
is reduced substapntially to siaulate
his wmovement to another existing
route/lane. His formation is also
changed to coluan.

Sisulates the actual self breach.
The entity is stopped, he is put in
gun tube defilade (in ditch), and he

is prevented from firing in this
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Line &3

Lines &44-48

Lines 49-51

confiquration. An input parameter is

Monte Carlo‘ed against, to deteraine
if the wentity is going to be a
mobility casualty. When not stuck in
the ditch the entity has a breach
scheduled to occur in the future.

Schedules a

breaching oparation

status update for the AVLB's and
blade tank's atteapting to breach
this obstacle.

Stops the blade tank and starts his
breaching effort. This tank is put
in half defilade (blade and dicch
shading), and he is prevented froa

firing. A successful breach 1is

scheduled to occur in the future.
the AVLB

Stops and starcts his

breaching aeffort. A successful
breach/span is scheduled to occur in

the future.

CODE
1 ROUTINE GAP.INTERNAL GIVEN A
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22. Routipe GAP.LEAVE

Purpose

P

Routine GAP.LEAVE performs the gap obstacle exit
actions for *he activating/moving entity. This routine is
called from routine PLD.ACT.

Given Arguments Integer

A - Pointer to the entity that just activated
this gap exit action.

Global Vvariable Real

TRAF.CONTROL (3-D) (Appendix a)

Recursive Variable Integer

FLD- Pointer to the field in gquestion.

OBS. NUY

Receives the value of <the field attribute
%AM.PLD, This is the sequential id nusber in
order of field creationm.

Temporary Attribute Integer
BLADE.COND

This unit attribute gives <the tank the ability
to have a dozer blade characteristic.
0-no blade available
1-blade av;glahle but not ig ufo
e is self

2-blade used or vehic
breach :g g °

DIRC.ON. BT

Indicates whether or not a vehicle is wmoving
forvard or backwvard on his route.
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0 Vehicle is moving ian order of
! increasing MCP nuabers along the
route, (forwvard ,

Vehicle “is moving in order of
decreasing MCP nudbers along the
route. (backward)

ol

FLD.FORM

This unis attribute gives the entitg the
ability to change formadtions When encountering
an obstacile.

PLD.NO

% Name of the field imvolved in any pending
o internal action.

o NAN.PLD

This is the sequential id number in order of
field creation. .

ROUTE

Indicates the number of the route along which
the element is travelling.

0 not using a route . -~

SYS.TYPE

This represents the general class of the systea
of the entity.

tank: d infant

3 uioanttg ggf§¥trg
::t llery

aig defense

bunker
coam/ev/acq/intel
other

O AN EWN =

Temporary Attribute Real

£
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Prief

Lines

Lines

Lines

Lines

Lines

FSPEED.FAC

This unit attribute gives the entity <the
abilit to slowv down because of obstacle
encounter.

P1.PLD

This %gp £fiald attribute is a flag that
specifies activation state.

0 not activated yet
1 this is an active gap obstacle

P6.FLD

Knowledge level of this obstaclae.

0 no knowledge exists

2 knowledge exists

3 knovledge exists and a lane
exists

Explanation

3-5 Dismounted infantry are not affected.

7-9 Inactivated obstacles have RO
effects.

10-12 Prevents unplanned entities froa
affecting the situation.

13-15 Reinitializes gap obstacle related

vehicle attributes.
16-18 Changes the knowledge level of this

obstacle. This transaits to follow-
on units that a breach/span exists in

this obstacle.
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23. Evept DITCH.BILL

Purpose

Event DITCH.KILL inflicts a mobility kill on the
entity that got stuck in the tank ditch or road crater while
attempting a self breach. This event is scheduled Zfros
routine GAP.INTERNAL,

Given Arguments Integer

B - The pointer to the entity that is stuck in
the gap obstacle.

Global Variable Integer
DAN.ARRAY (1-D)

Contains the possible values for HIT.STATB.

ONREWN -
otn
ey
o
om

DABAGE.ROUN

Indicates the damage status of an entity after
having a round impact on or near it.

hit but alrudy NP killed
ilit

!fg' una 2;51’°"‘ damage

c ta:tr phic
aiss

ONEWN =

DBAD.ATKR

Tallies the nuaber of red casualties.

7
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E ) ONDISK

(,, Indicates vhether or not the user desires the
shot list and final attribute 1list to user
specified disk files.

0 no, paper output only
1 yes

YES
Indicates a value of 1. Used in conditional
statements.
Recursive Variable Integer
WROCALLED

A flag used by several routines to deterasine
appropriate actions and executions.

Recursive vVariable Real

EPFKILL
The probability of at least a firepower kill.

ENKILL

The probability of at least a mobility kill.

BEMNPKILL
The union of REKILL and EPKILL.

KAYKILL

The probability of a catastrophic kill.

Routines Called

(L 318




ATRIT

A Routine vhich assesses the attrition against

a target v ich has been hit. It chec s for a

fl camover dgmagy. And checrs iie sREPII‘*Exip?
and RPKTLIL lovals. ’

HIDER

A routine used to deteraine the micro-terrain
elevation for a selected element.

Teaporary Attribute Alpha

HIT.STATE

An alpha variable indicating vhether or not an
element is alive or dead.

Temporary Attribute Integer

COLOR

Indicates the color of the element.

0 red (attacker)
1 blue (defender)

DEPNUN

The current position or activity of an elesent.

full defilade
gg Ct doti ado
f

Fﬂa

J

A MEWN=

tg. gﬁé { : :gf %etorlinod by

reach nli area in soveaent
PIRED.AT

Indicates the total number of rounds fired at
an entity.
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FXILL
Indicates whether an entity has sustained a
firepover kill. .

0 no
1 yes

GULLY.CAT

This vwvariable is an arquaent for event
DITCH.KILL. It carries the nuaber of the
entity that is stuck in the gap.

K. HIT

Indicates the number of hits sustained by an

entit¥ which vere sufficient ¢to cause a
catastrophic kill.

KKILL

Indicates whather an eatity has sustained a
catastrophic kill.

0 no
1 yes

MPKILL
Indicates vhether an ontiti has sustained a
simultanecus mobility and Zirepower kill.

Q no
1 yes

SKILL
Indicates whether an entity has sustained a
aobilicy kill.

Q no
1 yes

1/ ¥.3

The element number of the entity,
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NUM.HIT

Indicates the total number of hits sustained by
an entity. This includes nc damage hits.

ROUTE
Indicates the number of the route along which
the element is travelling.

0 not using a route

WPN.TYPE

Describes the specific systea vithin the systea

code. Por exazrl2, Systeam type 1 is a ta nd
veapon type 3oar " torToEtS stBten Indicates an

Temporary Attribute Real
P.D

Indicates the accunulated percentage of
firepover dasage sustained by the entity.

Indicates the accumulated percentage of
sobility damage sustained by the entity.

SPD

The entity's speed at the end of the aost
recent movement update.

X.CURRENT

The X-coordinate for the eantity as of the last
sovement update.

Y.CURRBNT

The Y-coordinate for the entity as of the last
soveasent update.
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CODE

SO0 ONONEW NaOWVONOMAE W=

NN dabalcdadad cdaded

N
N

Z. CURRENT

The elevation for the entity as of the last
aoveament update.

Brief Bxplanation

Lines 5-7 The entity is already deaad, do
nothing.
Lines 8-33 The entity is a mobility casualty.

This happened half-way <through biis
self breachs/bull through effort in
the ditch. The killer/victia
scoreboard is updated and the entity
is put in turret defilade (bottoa of

ditch); still unable to fire. .

Lt .

nguu .é‘ﬁﬁgkﬁﬁ"uﬂ, xgﬁ.xﬁuu S

LET ¥HOCALLED = 1

I7 KKILE (B) 30 1

037 BEEILL = 1

B i o
3&»‘“5&?33?#::5&.zrnu..ulnzu.xuux.&unm
%ﬁ;ﬁz . sg :g ,‘,:l.’i';’s%'. ARRAY(DAMAGE.NUN)

‘g

;:%ﬂa zl (" t.cﬂii-ﬁ" *sEbiB) | "oRRSOR (B) ;"
. {i !{ unn.r.m, KXILL (B) ,
s34 ghﬂ ‘ﬂ’ fg $S5, 52,3117,

5. 1. A&, 2 0(5,2). 212,513
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NEWNaOW O

WL NN

2 SRS T i S b | s

e T eouts TPRR

IF ONDISX=YES AND WRITE. V:G US%UUE 10 FOR OUTPUT

T
ST HE GO _TO UP ELSE
IF COLOR(B) BEQ O AND ( DAMAGE.NUN Bg S OR
‘(Dlﬂl .HUH EQ 4 OR
lllGB NON Bg 3 Ok DAMAGE.NUH EQ 2 )
‘lD Dlllé!. 8 NL g OR %PKILL}B) NE 1)

and 217 STATE (B) HE *
HIT.STATE (B) NE "ADED®

Q-

ADD 1 TO DBAD.ATKR lLUl!

IP HIT.STATE é NE WDEAD® AND BIT STATE (B) NE "ADED"
LET HIT.STAT ) =0 . ALWAYS

START NEW LIN

LET DEPNON(B) = 2 *'TURRET DEFILADE®'* CALL HIDER (B)
gggURN
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24. Evept WALL.BBEACH
Purpose
BEvent WALL.BREACH simulates the successful seli
breach of a road crater or <tank ditch. This event is
scheduled froas routine GAP.INTERNAL.
Givan Arguaments Integer

B - The pointer to the entity that has self
breached the gap obstacle.

FLD~ Pointer to the field in question.

Bvents Scheduled

QUIK.NMOVE (this appendix)
Global Variable Real
LIN.SPDS (3-D)

Indicates the liamiting speeds for vehicles in a -
sounted attack.

TRAF.CONTROL  (3-D) (Appendix a)

Recursive Variable Integer
COUNTER

Contains the nusber of five second move
increments that will <take place for

this
ent.cl.d“lzgqs.ggxgnaaEK.gag te is accoaplished

oBS.NUN

Receives the value of the field attribute
¥AN.PLD, This is the seguential id number in
order of field creation.
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Recursive Variable Real

INTERV

A constant ters that is set so that element
locations are updated evgry five seconds during
a small portion of the simulation.

Routines Called

Teaporary Attribute

HIDER

A routine ysed to determine the micro-terrain
elevation for a selected element,

Integer
BLADE.COND

This unit attribute gives the tank the ab;lxty
+0 have a dozer blade characteristic.

0-no blade available
1-blade available but not in

uge
2-blade being used or vehicle gs self
breaching

DEFNUN

The currant position or activity of an element.

1 full dofilade
e
3 Hii iii
4 def1 ade
S lov ng ( adc etc:lzned by
he ctrain aodel
6 recched final area in moveaent

FLD.¥NO

Name of the field involved in any pending
internal action.

KKILL

Indicates vhether an entity has sustained a
catastrophic kill.
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LEEN

1 yes

MKILL
Indicates whether an entity has sustained a
mobility kill.

0 no
1 ves

NAM.FLD

This is the sequential id number in order of
field creation.

NUM.POIKTER

This variable is an arquaent for event
QUIK.MOVE, It carries the number of the entity
to be moved.

RAEHMER

This wvariable is an argulent for event
es

WALL.BREACH. It carr he number of th
entity tﬁat made the self breach. . °
REP.NUMBER

This variabdble is an argument for event
QUIK.NOVE, It carries the number of iteratioans
of scheduling left for this event to perfors.

ROUTE
Indicates the number of the route along which
the element is travelling.
0 not using a ruate
SYS.TYPE
This represents the general class of the systea

of the eatity.
1 tanks
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[ Sk

mounted infantry
dismounted infantry
artillery

air

air defense

bunker )
coma/ew/acq/intel
other

WO ~INEWN

TEAR.DOWN

This wvariable is an argument for eve~t
WALL.BREACH. It carriss the number of the
field in question.

WPN.TYPE

Degcribes the specific systes within the systea
code.

Temporary Attribute Real

PLD.INT,DIST

This attribute of an entity contains the
distance to a pending field internal action.

P6.FLD

Knowledge level of this obstacle.
0 no knowledge exists
% knowledge axists

knovledde exists and a lane
exists

INT.TINE

This variable is an argument for event
UIK.MOVE, It carries the time interval nuamber
hen the next event is to be performed.

SANIN.PLD

This field attribute is the semi-minor axis
length of the elliptical £ield in maeters.
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Brief Explapation

Lines 6-8 Prevents unplanned entities from

affecting the the situation.

Lines 10-12 Deteraines the appropriate number of

five second govement updates

perform to exit this obstacle.

Lines 13-17 Changes the knowledge level to three,

a breach exists on this route,
takes the self breacher out of

ditch and lets him shoot again.

ZVENT wALL BREACH GIVEN B,PLD
DEFINE B,PLD 03s . Noa couursa AS INTEGER VARIABLES
DEPINE Iﬁrnnﬁ EAL vaa ABLE

LBDOBS.NUA = HAN P LD (FLD)
TET THPRRV = 5.0 "t eovE BEDATES
IF PLD.NC(B) NE PLD
RETORN
OTHERWISE
IF EKILL(B) BE 1 AND MKILL(H XE 1
LET COUTER = INT P (SAMIN.FPLD(PLD)/
If mnzu.spnsés: L TERE (8] WPN.TYLE(8) ,4)) /THTERY)
SCREDULE i QUIR.NOVE(B,CO fTER, INTERV) ‘N
LET P6.FLD(PLD) = 3.
LET DEFNON{E) = 5 TiNOVING'' CALL HIDER (B)
LET BLADE.COND (B) = 0
L®T TRAP.CONTROL (OBS.NUM,ROUTB(B) ,3) = RINF.C
LET PLD.INT.DIST(B) = RINP.C
ALWAYS
RETORN
END
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i 25. Event GAP.BREACH
Purpose
Event GAP.BREACH simulates the successful breaching
of a gap type obstacle by either a vehicle launched bridge
or a tank mounted dozer blade. This avent is scheduled from
routine GAP.INTERNAL.
\ Given Arguments Integer

B - The Pointer to the entity that has
breached the gap obstacle.

PLD- Pointer to the field ian question.

Bvents Scheduled

QUIK.NOVE {(this appendix)
{
STAND.TO {this appendix) <
Global variable Real
LIN.SPDS (3-D)

Indicates the limiting speeds for vehicles in a
mounted attack.

TRAP.CONTROL (3-D) (Appendix A)

Recursive Variable Integer

COUNTER

Contains the number of five second aove
inctements that will tak ace for this

ent tl' l}his sovement u 3atop s accomaplished
by scheduling event QUIK.HMOVE,

329




OBS.NUNM

Receives the value of the field attribute
NAY.FLD, This is the saquential id nuaber in
order of field creation.

TRK

Pointer to an element in the platoon of
the activating entity.

Recursive Variable Real

INTERV

A constant <term that is set so that element
locations are updated every five seconds during
a small portion of the simulation.

Routines Called

HIDER

A routine used to determine the micro-terrain
elevation for a selected element.

Set
PLT.ONIT - (1-D)
This set is owned by the permanent entit
PLATOON LEADER It contains the 1list o
temporary entities owned by this platoon.
Toaporary Attribute Integer

BAGGED.BOY

This variable is an argeaxnt for avent
STAND.TO. It carries the nuaber of the entity
to be moved.
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BLADE.COND
This unit attribuce gives <the tank the abilicty
to have a dozer bladeée characteristic.
g-no blade a{a%iab%et -
- e av e n
z-ﬁi%ﬁe %e g‘used gr vghic e“ig self
breaching

BREACHER

This variable is an argument for event
GAP.BREACH. It carries the nuaber of the
entity that made the breach.

DEFPNUM

The current position or activity of an elesent.
1 full defilade

2 turret defilade
3 fi§1ng def lage .
"] ha f ehicle efziade .
5 20V ng ( ilade_deterained by
the ¢t 5:& n mnodel)
6 reached final area in msovement
PLD.FORN

This unit attribute gives the cntit{ the
ability to change formations when encountaering
an obstacle.

PLD.NO

Name of the field involved in any pending
internal action.

HOLE

This variable is an argument for event
gav.nn:xcn. It carries the number of the field
n question.

KXILL

Indicates whether an entity has sustained a
catastrophic kill.

an
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MKILL

Indicates vhether an entity has sustained a
acbility kill.

0 no
1 yes

MV .STATE

The primary control variable for initiating and
stopping movesment.

In position, do not move.
riist cal& t0o move, do a route
select and start to move,
Continue aoveaent along a
greviousl selectad route.

tog along the route.
ggxstgosz ion has been reached,
Pinal §osition,has been reached,
never wove again.

BN EWw N 20

NAN.PLD

This is the seguential id number in order of
field creation.

ROB.POINTER

This variable is an argument for  event
UIK.HOVE. It carries the number of the entity
o be moved.

PLT

The number of the platoon to which <the entity
belongs.

This variable is an argument for event
ggxl.goxx It cz:: es the nuaber of itogations
scheduling 1eft for this event to perform.
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ROUTE

Indicates the aumber of the route along which
the elemaent is travelling.

0 not using a route
SYS.TYPE

This represents the general class of the
systea Of the entity.

1 tanks
g -ggnted infantry
4 !ounted infantry

4 a llery

S air

6 air defense

Z ggg};zv/ac /intel

9 other 1
¥PN.TYPE

Describes the specific system within the systea
code. Por exaaple, systes type 1 is a tank and
:gtgon type four for this systea indicates an

Teaporary Attribute BReal

PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

PSPEED.PFAC

This unit attribute gives the entity the
ability to slow down because of obstacle
encounte:r.

INT.TINE

This variable is an argument for svent
QUIK.MOVE. It carries the time interval number
vhen the next event is to be perforaed,
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P6 .PLD
T -
(A Knowledge level of this obstacle.
0 no knouledgeietxsts
o
LI+ "i:&g of a lane
sts
P7.PLD

This minefield attribute contains
the lane formation numkber.

P8.FLD

Lane speed factor.

SAMIN.FLD

This field attribute is the semi-ainor axis
length cf the elliptical field in meters.

Brief Explanation
Lines 6-8 Does nothing if the  oentity has

started to move again or if he has

left this obstacle. These actioans
could have been produced as a result

of event HEAVY.JUNK actions.

e,

Lines 10-13 Takes the bridge launcher out of the
simalation wvhen its bridge is laid
over the gap.

Lines 15-17 If the blade tank that scheduled this

event has aoved because of event
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HEAVY.JUNK actions, then this event
does not effect his present status.

Lines 19-33 Starts the platoon amaoving again and
puts them in a column forsation ia
order to cross through/ over the gap
obstacle. The blade tanks that were
breaching are slowed dowvn to allow
the rest of their platoon to catch
up. Enough five second move
increments are scheduled to upgrade
the detail of the crossing and exit
of this field.

Lines 34-35 The knowledge level of this obstacle
is changed so that follow-on units
can knovw that a breach exists on this
route. |

line 236 The flag indicating an ongoing

_breaching operation is turned off,

coDE

EVENT GAP.BREACH GIVEN B,PLD
DEPINE B,PLD,TNK,OBS.NUM, COUNTER
AS InbicEh ugnaf.ns
FTERY AS A BEAL ViR1asiE
w50 T Rd P boares
B(B) NE 3 OR PLD.BO(B) WE FLD

OONPANEW N

B) NE 1 AND BKILL(S) NE 1
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IF SYS.TYPE BL 28 1 _AND
WPN.TYPE (B) BQ 4 OR UPN.T!PBéB& EQ 5)
LET MV.STATE(B) =S SVLAUNCHED BRIDG UT
LET DEPNU!(BB = 1 ''POLL*' CALL ﬂIDBBéB)
ELSgCHBDULB A QUIK.MOVE(B,0,0.0) NOW 1?T0 NOVE
IF BLADE.COND (B) NE 2
RETURN
OTHERWISE
ALWAYS
FOR EVERY TNK IN PLT. UNIT(PLT(B&L WXITH
SYS.TYPE(THK) NE 3, DO
IF KKILL (TKK) NE 1 AND !KILL(THKE NE 1 AND
Hv. SATB(T'K) NE 5
SCHEDULE A STAHD TO GIVBN THK ¥OW
LET DEFNU g 0¢t* CALL HIDER (T¥K)
LET FLD. IN DI T TUK 8 SAHII.PLD PLD)-50.0
LBT PLD.POBB TNK& T P(P7.PLD (FLD)
BLADE. CON & GT
LB PSPEED. 8 {PG.PLD(!LD)OI)/“
LLBT BLID!.COUD Tl =
LET _COUNTER = INT.FP((SAMIN. !LD ‘2 0
(.S*LIB.SPDS(S!S.T B(TIK) UP E(Tl ‘
SCHEDULE A QUIK.MOVE (TNK,COUNTER, IlTB‘%) HOH
ALWAYS
Loop
LBT P6.?LD PLD L
LET TRAP.CONTROL OBS.IU!,!OUTB B 3 = RIlP.
LET TRAP.CONTROL (OBS.NUM,ROUTE(B =
ALWAYS
RETURN
EXD
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26. Event HEAVY.JUNK

Purpose

Even* HEAVY.JUNK gives a situation report on the gap
breaching operation in progress. This event also initiates
the appropriate actions deéending on the status updats.
Event HEAVY.JUNK is scheduled from routines GAP.ENTRY,
GA?.INTERNAL, and event HEAVY.JUNK.

Given Argusents Integer

B - The pointer to the entity that has
activated this status check of breaching
equipaent.

BEvents Scheduled

QUIK.MOVE (this appendix)
STAND.TO (this appendix)
TURN. AROUND (thiz appendix)

Global variable Real

TRAFP.CONTROL {(3~D) (Appendix 3)
LIN.SPDS {(3~D)
Indicates the limiting speeds for vehicles in a

mounted attack.

Recursive Variable Integer
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BRIDGE.STAT

Contaias the status of the AVLBs in the
platoon.

COUNTER

Couta;ns the nuaber of five second love

i t h tak
ncregen srhisaﬁovgiéét aggate is acuo lisg
by scheduling event QUIK.M

EQUIP.STAT

Contains the status of the blade tapks in the
platoon.

FLD- Pointer to the field in question.

KNOW. LEVEL

Contains the value of the field attribute
P6.PLD. This is the state of intelligence
known about the obstacle.

0 no knowlodge exists
3 ‘°'i‘§8. X sts and a lane

OBS.HUN

Receives the value of the figld attribute
MAM.FLD, This is the sequential id number in
order of field creation.

THK

Pointer to an element in the platoon of the
activating entity.

Recursive Variable Real

INTERY

A constant <term that is set so that element
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locations are updated every five seconds during
a small pcerticn of the simulation.

SIT.REP.TINE

This is the time between status checks on the
breaching operation,

Routines Called

HIDER

A routine used to determine the micro-terrain
elevation for a selected element.

JONK.ALIVE (this appendix)

PLT.UNIT (1-D)

This set is owned by the permanent entit
PLATOON LEADER It contatis ihe list o
temporary entitles owned by this platoon.

Teaporary Attribute Integer

BAGGED.BOY

This wvariable is an argument for event

STAND.TO. It carries the number of the entity
to be moved,

BLADE.COMD

This unit attribute gives the tank the ability
40 have a dozer blade characteristic.

0~-no blade avajilable

1-blade avagilable bat not_if nge
2= e being used or vehicle is self
reaching

DEFNUN

The current position or activity of an element.

339

LT T ¥

I PO L




y TSN

R

PP v P - -

1 gull 2e§ilade
i RIEisy oAl
4 half vehxcle dele de
5 movxng g il a e deterllned by
rralin aodel
6 reached final area in =soveaent
PLD.PORM

This unit attribute gives the entity the
ability to change formations When encountering
an obstacle.

FLD.XNO

Name of the field involved in any pending
internal action,

KKTILL

Indicates whether an entity has sustained a
catastrophic kill.

0 no
1 yYes

MKILL . .

Indicates wvhether an entity has sustained a
mobility kill.

0 no
1 yes

BV .STATE

The primary control variable for ipitiating and
stopping movenment.

position do not move.
st cal nove, do a route
oct and start t0 aove,
noveasent along a
:ev ousl selected route.
top along the route.
Next position has been reached,

rgnai gosition has been reached,
never aove again.

"N EW N =0
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NAM.FLD

This is the sequential id number in order
of field creation.

NUM.POINTER

This variable is an argument for event
QUIK.MOVE. It carries the number of the entity
to be moved.

PLT- The number of the platoon to which the
entity belongs.

REP.NUMBER

This variable is an arguaent _for event
QUIK.MOVYE. It carries the nuaber of iterations
of scheduling left for this event to perfora.

ROUTE
Indicates the nuaber of the route along which

the element is travelling.
0 not using a route

STATOS

This wvariable is an argument for event
BREAVY.JUNK. It c¢arries the number of the
entity to be updated.

SYIS.TIPE

This repreosents the general class of the
systea of the entity.

1 tanks

2 aounted infantry

3 disaounted infantry
g :igzllory

6 air defense

g bunker

9

t
ggizéel/acq/in el
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TRIST

This variable is an, argulent for cvent
TURN.AROUND. It carries he number of the
entity to be turned in the opposite direction.

TYP.FLD

Pield type code.

mandatory dismount field
minefiel L, .
mninefield decision field
tank ditch

road crater

blown bridge (short-wet gap)
gap decision field

~NOMNEWN -
[ B A}
PR M

WPN.TYPE

Degcribes the specific system within the systeam
code.

Temporary Attribute Real

PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

FSPEED.FPAC

This unit attribute gives the entity the
ahilitg to slow down because of obstacle
encounter.

INT.TINE

This variable is an arguaent for  event
QUIK.MOVE. It carries the tiae interval number
vhen the next event is to occur.

P6.FLD
Knowledge level of this obstacle.

0 no knowledge exists
2 knowledge axists
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3 knowledge of a lane
axists

P7.2LD

This minefield attribute contaians the
lane forsation number.

P8 .FLD

Lane speed factor.

SAMIN.FLD

This fileld attribute is the sesi-minor axis
length of the elliptical field in meters.

T.SPD

The simulation time at which the most recent
gg;glggg ?pdate ended. (the time that SPD vas

Brief Explanation

Lines 11-34 When a breach has been successfully
performed, all elements .on this
Cleared route continue ta move or

start w@moving again, depending on

their curreat move status. These
elements are put into column
formations and the breaching

equipment is slowed down to allov the
rest of the platoon time to catch up.

Line 35 Checks on the current status of the
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platoon vehicles performing the
breach.

Lines 36-62 Siaulates the actions <that happen
vhen the breaching equipaent at the
gap is depleted from direct/indirec:
fire.

Lines 38-u45 If a bypass does not exist, the
platoon's' remaining vehicles start
moving to the gap in order to attempt
a Self Dbreach. The flag for an
ongoing breach is turmned off.

Lines 46-59 When the bypass option is still a
viable one and the breaching
operation bhas failed, then the
platoon is turned around and started
back toward the decision ellipse.

Line 63 If the operation is still being
performed by alive platoon equipament,
then another breaching operation
situvation report is scheduled for the

future.
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CODE

1 EVENT anavx JUNK GIVEN B
2 DEFINE B,PLD,TNK,KNOW.LEVEL,OBS.NUM,EQUIP.STAT
3 ﬁ GE.STAT, COUNTER &S INTEGER VARIABLES
4 DEFINE SIT. azp. Iuk,xnrzav AS REAL VARIABLES
5 LE? PLD = FLD.NO (B
§ LET KNOW.IEVE] = I r.r‘ps.rnniznn))
LET INTERV = 5.0 ~'9MOVE UPDATES
8 LET SIT.REP.TIME = 15.0 VYTIME TO UPDATE STATUS
9 LET OBS.NUR'= NAM.PLD(FLD)
10 TP KKILL(B) NE 1 AND MKILL(B) NE 1 AND
MV.STATE(B) NE 5
1 IF KNOW.LEVEL E 3
12 IF sz.anér D) NE 4 OR érrp rzn(rnng zg 4 AND
13 TRAP.CONTROL (OBS . NUN, OUTB(B) 3) EQ RINP.C)
14 IF MV.STATE (B) uz 2
15 LET r.spoé
16 1LET COUNT *‘SAHI! -FLD (FLD) ®2.0)
17 (.5®LIN. SPDS(S!S. PE(B) ,WP¥. T!Péff 2 ﬁ
18 SCHEDULE A QUIK.MOVE(B,COUNTER,INTERV) NO
19 ALWAYS
20 LET uv.srxﬂz(a) = 2 * vHOVING
21 LET DEPNUN(B) = S YIMOVING'' CALL IDZE (B)
22 LET FLD.IN Isr(ai BOY ISy, ribELD
23 LET PLD.FORM (B NT.P(P7.FLD (FLD)
24 IF BLADE.COND(B) Eg
25 LET FSPEED.P = {ps .FLD (FLD) +1) /4
26 LET BLADE.COND (B
27 ALWAYS
28 IF SYS. r!pz BL
4 Py T2PE (B & a Por wpw. TIPE(B) EQ 5)
23 1oyl PSPEED.PAC(B) (P8 .FLD (FLD) +1) /
31 LET TRAF.CONTROL (OBS.NUM,ROUTE (B),4) = 0.0
32 RETURN
33 OTHERWISE
3 AL@AYS
35 CALL JUNK.ALIVE GIVEN B YIELDING
n UIP.STAT nznsx.sr;r
36 IF BRIDGE.STAT NEB 1 -'uo 3 IDGING zg
37 IF r!p an(ank ng OR EQUIP.ST
38 TRAP.CONTROL (OBS.NUH, RO UT z(n) 2) ' 0.0
ino pTsies
39 SCHEDULE A STAND,TO GIVEN B _NOW
1 LET DEFNUE (B) = *MOVE'* CALL nxnza(a)
41 LET PLD.INT. IST(B) =
AMIN.FLD (F - 50.0
42 LET THAP.CONTROL (OBS NOH ROUTE 4) =0
43 LET COUNTER = I8.PLD

(.S®LINM. SPDS(S!S.T‘PB(B) WPN. T!P{{B 0"

4s SCHEDULE A QUIK.MOVE(B,COUMTER,INTERYV)
46 BLSE ')A BYPASS EXISTS B. B XUST HAVE OBB
47 . LET COUNTER = 10 ?!?'ENOUGH GEI gURﬂ
48 SCHEDULE A TURN.ARQUND GIVEN B NOW
49 SCHEDULE A QUIK.MOVE(B,COUNTER,INTERV)
30 SCHEDULE A STAND.TO GIVEM B IN 3 UNITS
51 FOR EVERY THEK 1IN PLT.U!IT;PLT‘B )
22 WITH SYS.TYIPE(THK) NBE 3, DO
53 Ir ?LD.IO‘TIKL NE PLD
g“ SCHEDULE TURN.AROUND GIVEN THK NOW
5 SCHEDULE A QUIK.MO VB(T!K,COUNTBR,IITBESL
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Lf;s!LD.I!T.DIST(B) = RINF.C

A HEAVY,JUNK GIVEN B IX

46

SIT.REP.TIME UNITS
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27. Event GAP.JOCK
Purpose

Event GAP.JOCK gives entities that do not have a
bypass, the ability to cover by direct fire a breach already
in prograss on their route of movement. This event is
schedulad froa routine GAP.ENTRY and avent GAP.JOCK.

Given Argument Integer

B - The pointer to the entity that is trying
to support another platoon's breach.

Bvents Scheduled

STAND.TO . (this appendix)
QUIK.MOVE {(this appendix)
Global Variable Real

TRAP.CONTROL (3-D) (Appendix A)

LIN.SPDS {(3~D)

Indicates the liaiting speeds for vehicles in a
mounted attack.

Permanent Attribute Integer
F.PLT.ONIT

The £irst meaber of the set owned by the
permanent entity, PLATOON LEADER.

Recursive Variable Integer

a7
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COUNTER

Contains the nusber of five second move
inc olents that will take piace for _this
ent Z his movement date is accoaplished
by scheduling event QUIK. u VE,

BRIDGE.STAT

Contains the status of the AVLBs in the
platoon.

EQUIP.STAT

Contains the status of the blade tanks in the
platoon.

PLD- Pointer o the field in guestion.

OBS.NUH

aocoivos the value of the £field attribute
+PLD {%s is the sequential id number in
er of field creation.

TEK

Pointer to the first element in the platoon of
the activating entity.

Recursive Variable Real

INTERY

A coastant term that is set so that aeleaent
locations are updated every five seconds during
a small portion of the siaulation.

SIT.REP. TINB

This is the <tise betveen status checks on the
breaching operation.

BRoutines Called
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HIDER

A Routine used to determine the micro-terrain
elavation for a selected element.

JUNK.ALIVE ,(this appendix)
Temporary Attribute Integer
BAGGED.BOY

This wvariable is an argument for event
STAND.TO. It carries the number of the entity
to be moved.

DEPNUM

The current position or activity of an
element.

full dotilade

tur s :;i:de

i3 i Yon2its2 811240

lov 3 (d f lado deterained by
the térr

node
reached t al a:ol in moveasent

O NWEWN -

FLD.NO

Same of the field involved in any pending
internal action.

KKILL
Indicates whether an entity has sustained a

catastrophic kill.

0 no
1 yes

SKILL

Indicates vhether an entity has sustained a
sobility kill.

0 no
1 yes
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NAM.FLD

This is the sequential id nuaber in order of
field creation.

NUM.POINTER

This variable is an argument for event

UIK.MOVE. It carries the number of the entit
go ge moved. Y

REP.NUMBER

This variable is an argumsent for event
QUIK.MOVE, 1I¢ carries the nuamber of iterations
of scheduling left for this event to perfors.

ROUTE
Indicates the number of the route along
vhich the element is travelling.

0 not using a route

SABOT.SHOQTER

This variable is an argument for evant
GAP Jocg. Ii carries the nusber of the
activating entity.

SYS.TYPE

This represents the general class of the
systes of the entity.

1 tank:.d inf -
3 80amomnted igziztry
g : :glo:y
3 air defense
bunker
8 coas/ew/acq/intel
9 other

WPN.TYPE

Dcscribos the specific systeam within the systes
code.
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Teaporary Attribute Real

»o—-

PLD.INT.DIST

This attribute of an entity contains the
distance to a pending field internal action.

IST.TIME

This variable is an argument for  event
QUIK.MOVE, It carries the time interval nuamber
vhen the next event is to be performed.

SANIN.FLD

This field attribute is the semi-minor axis
length of the elliptical field in meters.

Brief Bxplanation

Lines 9-16 When a breaching operation is ongoing
by another platoon on this routae,
then a status check is made on this
operation. If it is still in
progress, aaother similar status
update is scheduled to occur in the
future.

Lines 17-22 The flag that indicates an in-
progress breaching operation can be
lifted/nullified by a successful
breach or by a fatal atteapt. In any
case, the entity starts to aove

tovard the gap obstacle. Routine
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GAP.INTERNAL sorts out the

appropriate actions to occur next.

CODE
1 EVENT GAP.JOCK GIVEN B
2 DEPINE B(OBS.NOM FLD TNK, EQUIP.STAT,BRIDGE. STAT,
cbdouTer AS INFEGER VARIABLES
3 DEFINE SIT.REP.TI uE, INTERV AS REAL VARIABLES
4 LET PLD = rnn.uog %
S LBET OBS.NUM = NA LD(ELD)
§ LET I[NTERY = 5.0 ''VNOYE UPDATES
LET SIT.REP.TINE = 'S IIHE 219 UPDATE STATUS
8 IPF KKILL(B) NE 1 Ann KILL(RL 1
3 IF THAP.CONTROL(0BS. UTE(B) ,4) SE 0.0
1 ET THK =
P.PLT.U!I!(IIT.P‘TRAP.C rnonéoas.nuu ROUTE (B) ,8)))
1 CALL JUNK.ALIVE GIVEN TNK YIELDING
guxp.srxr, BRIDGE. STAT
12 TP EQUIP.STAT = 1 OR BRIDGE.STAT =
13 SCHEDULE A GAP.JOCK GIVEN B IN
SIT.REP.TIME UNITS
16 RETURN
15 OTHERWISE
1 ALWAYS
1 LET coUNTER = Inr.réisxuzn rnn(rxnk
18 (- S®LIN. SPDS (SYS.T¥PE (B) ,4PN.TYP (a), %znv;
19 SCHEDULE A QUIK. uovzé couurzn INTERV) NOW
20 SCHEDULE A STAND,TO IfEN B NO&
21 LET DEFNUN (B) = 5 uovm;" cu.x. HIDER(D)
22 LET PLD.IN xsr(a) = SARIN.FLD (FLD)
%3 ALWAYS
@ RETURW
25 END

352

PP B




ARRENDIX D

USER INPUT INSIRUGTIONS FOR IHE SIAR EMNGINEER MODULEL

A. INTRODUCTION

In order to emgplace obstacles in a STAR Combat
Simulation the obstacles must be planned in advance. Once
the user has planned the use of obstacles and their affects
on the tactical play of a simsulation, then the input values
to implement the plans in STAR may be deterained. This
Appendix consists of instructions for the user to input the
required field parameters in order to represent obstacles in
STAR. In additiom, the necessary parameters for the
representation of certain breaching equipment and aifferent
“actical options for <he commander are also provided. In
order to make this very clear, saample input values of tha
required data for the Engineer Effects Nodule are also
included.

The first step is to deteraine the X and Y coordinazes
of the center of each obstacle. Once these values are
known, then the size of the obstacle can be approximated
using an ellipse. This is possible because an ellipse has a

major and a minor axis. The routes of movement of entities
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in the simulation may pass through some of the obstacle
ellipses, Once the obstacles and routes have been planmned,
the user 1is ready to iwsplement these plans irn a STAR

simulation.

B. OBSTACLE/FIELD REPBRESENTATION
The first step in simulating obstacles in STAR 1is to
input the OB.NUM (the number of obstacles in the scenario)
and the BRT.OB.NUR ;the number of routes affected by
obstacles) . These input parameters are discussed in detail
in Appendix A. The next step in creating okbstacles on the
STAR battlefield entails using the following three outlines
of obstacle field attributes. These inputs are placed right
after the OB.NUE and RT.O0B.NUM nunbeté.
1. Higefields
The following define <the attributes of the field
used *o simulate a minefield in STAR:
XC.PLD = X coordinate of ellipse center.
YC.PLD = { coordinate of ellipse center.
SANAJ.PLD = Length of the seami-major axis of
ellipse in meters.
SANIN.PLD = Length of the semi-ainor axis of
ellipse in meters.

ANGLE.PLD = Angle of semi-major axis measured
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TYPE.

P1.FLD

P1.FLD

P2.PFLD

P2.PLD

P3.PLD

P4.PLD

P5.PLD

P6.PLD

P7.FLD

FLD

andh o

counterclockwise from the east in
degrees.

= 2

O(no* active) or the number of mines in the

scatterable minefield.

0 or 1 to signify not activated or activated for

a patterned minefield.

Trip wire length in meters for Scatterable

Anti-~-Personnel mines.

Belt separation in meters for Patterned Anti-~Tank

mines.
nine type (1-11)

Scatterable Anti-Tank aine
Scatterable Anti-Tank line
Hand-Emplaced Anti-Tank =
Hand-xl aced Antji-Tank a
Hand-En ace Ant -Tank - ne
Lnt;—?e sonne ast aine
Ant -Personne ast l ne
Ant -Personne rrag aine
M Anti-Personnel PFriag gine
4 Ant;-Perionnel Frag aine
aymore Anti-~Personnel Frag mine

L T T I O OO O I I |
QY0 D O OX LR L O O B O
O AN = UV~

B AANEONLNO

@ OWDINNE W =

Probability of detection and avoidance.
Probability of pushing a dead plow tank
(1-PS5.FLD) = offset probability
Knowledge level of this minefield

0 - No knovlcdgo exists

2 - Knowledge exists

3 - Knovltdg‘ gxists and a lane exists
(its location is knovn)

The lane formation
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(This and the offset formations are the last
formaéions to appear in the appropriate
part input deck.)
P8.FLD = Lane speed factor
(value between 0-1/saall is slower)

P9.PLD = Plow activation delay time in seconds

P10.FLD Plow speed factor
(value between 0-1/should be < P8.FLD)
P11.PLD = Push speed factor
(value between 0-1/should be < P10.FLD)
P12.FLD = Minefield detection distance
a. Input Example for a Patterned Minefield
This is the input data for a patterned/belted
ninefield.
53000 101500 500 200 90 2 1 50 3 .1 ,5 03 .8 15 .6 .4 100
The location of the minefield center is:
X coordinate 53000
Y coordinate 101500
The semi-major axis length is 500 meters.
The semi-ainor axis leangth is 200 meters.
The orientation angle of the ainefield measured
counterclockvise from the east is 90 degrees.

42 minefield is type number 2.

{’ 356

M,ﬂév.— e

~




The minefield is actiQe, signified by the nuamber 1.

The spread between mine belts is 50 meters.

This minefield was emplaced using M-21 aines (number 3).

The probability of detecting and avoiding a mine is .10 .
(tilt rods may be visually detected)

The probability that a tank will push a dead plow tank
is .50.

The attacker does not have intelligence about this
Rinefield. (knowledge level is 0)

The lane formation is the third formatioa in the formation
input list for this example.

When a vehicle is travelling on a lan; in a minefield, its
speed is reduced by 20%. (input number is .8)

It takes 15 geconds for the plow tank to activate its
Plow.

When a vehicle is plowing, its speed is reduced by
40%. {(input number is .6)

When a vehicle is pushing a dead plow tank, its speed is
reduced by 60%. (input nuaber is .4)

The distance travelled in a field before visual
identification of the minefield by a vehicle is 100

neters.
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b. 1Input Exaample for a Scatterable HMinefield

This is the input data for a scatterable anti-

tank minefialgd.

53000 101500 500 200 90 2 90 01 .4 .50 3 .8 15 .6 .4 30

The

The

The

The

location of the minefield center is:

X coordinate 53000

Y coordinate 101500
semi-major axis length is 500 meters.
seai-minor axis length is 200 meters.
orientation angle of the minefield from east is

90 degreses.

A minefield is type number 2.

The

minefield is active and has 900 mines in it.

This type mine (anti~tank) does not have trip wires.

(input number is 0)

This minefield was delivered using M-70 amines. (The input

The

The

The

The

number is 1.)

probability of detecting and avoiding a aine is .40.
probability that a tank will push a dead plowv tank
is .50.

attacker does not have intelligence about this
minefield. (The knowledge level is 0.)

lane formation is the third formation in the
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formation input deck.

When a vehicle is travelling on a lane in a minefield,
its speed is reduced by 20%. (input number is .8)

I+ takes 15 seconds for the plow tank to activate its
plow.

When a vehicle is plowing, its speed is reduced by 40%.
(the input number is .6)

When a vehicle is pushing a dead plow tank, its speed
is reduced by 60%. (input number is .4)

The distance travelled in a field before visual
identification of the aminefield by a vehicle is
30 meters.

2. Gap Obgtacles
The following defines the attributes on <the fiald
used to simulate a road crater, tank ditch or blown
bridge (short-vet gap) in STAR:

XC.PLD = X coordinate of ellipse center,

YC.PLD = Y coordinate of ellipse center.

SAMAJ.PLD = Length of the semi-major axis of ellipse

in meters.
SANIN.PLD = Length of the seai-ainor axis of ellipse
in meters.

ANGLE.PLD = Angle of seami-major axis measured
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TYPE.FLD

P1.FLD

P2.FPLD
P3.PLD
P&4.PLD
P5.PLD

P6.FLD

P7.PLD

P8.PLD

P9.FLD

counterclockwise from the east in

degrees.
= 4 (tank ditch); S5(road crater); 6 (blown bridge).
The activation level of the obstacle.

0 -~ not activated
1 - activated

0
0
0
0
Knowledge level of this obstacle.

No knowledge exists

Knovledge exists

Know edge ex Sti aid a lane exists
(ve o¥ where it 1is)

0
2

The lane formation (This can be just a column
formation. There is no choice as in the
sinefield case.)

Lane speed factor.(A value between 0 and 1,
smaller is slower.)

AVLB activation delay time in seconds.

(Typical values range from 180 to 300 seconds)

P10.FLD = Tank dozer breach time in secoads.

(Typical values range froa 360 to 480 seconds)

P11.PLD = Tank self breach time in seconds.

(Typical values range from 400 to 600 seconds)
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P12.PLD = Probability of a self breach getting stuck
in the ditch.
a. Input Exaaple for a Tank Ditch
This is the input data for a Tank Ditch.
53000 101500 500 200 90 4 1 0 0 0 0 0 3 .8 180 360 400 .3
The location of the tank ditch center is:
X coordinate 53000
Y coordinate 101540
Ths semi~major axis length is 500 aeters.
The semi-minor axis length is 200 meters.
H The orientatjon angle of the tank ditch from east is
90 degrees.
A tank ditch is type nuamber 4.
The tank ditch is an actual/active obstacle signified by
+he number 1.
The next four entries are zeros.
The attacker does not have intelligence about this tank

ditch. (The knowledge level is 0.)

The lane formation is the third formation in the
formation input list.

When a vehicle is traveling on a lane through/over a
gap obstacle, its speed is reduced 20%. (input number

is .8).
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It takes 180 seconds for the AVLB to bridge the gap
in +*his example.
It takes 360 seconds for the blade tank to breach this
gap.
I+ takes 400 seconds for a self breach to take place.
The probability that the vehicle will be immobilized
during a self breach is .30 .
3. Degisiop Ellieses
The following defines the a+ttributes on the field
used +o simulate the decision ellipses for all types of
obstacles in STAR: (WARNING: A blown bridge obstacle must
;lways have a bypass route and a bypass movement control
point set, The vehicles cannot *“bull through® an obstacle
of this type.)
XC.PLD = X coordinate of ellirse center.
YC.PLD ; Y coordinate of ellipse center.
SAMAJ.PLD = Length of the semi-major axis of ellipse
in meters. (This must be large enough
80 that each element in a platoon hits
the decision ellipse.) (CAUTION: Make
sure routes are not too close to
each other. The user cannot let units

on one route hit a decision ellipse on
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a different route, except when lateral

movement is being performed.)

SAMIN.FLD = Length of the semi-minor axis of ellipse

in meters.

ANGLE.PLD = Angle of semi~major axis from east in degrees.

TYPE.FLD = 3 (minefields) and 7 (gaps).

P1.FLD = The field aftrihute that allows the tactical
option to bypass an obstacle if the battlefield
situation warrants it.

0 - This route has no bypass available, the
entity will move to the obstacle and

atteapt a self-breach. ("bull through")

.

route number - This is the bypass route to be

used.

P2.PLD = The bypass NCP that is on the bypass route.

(1f not applicable enter a 0)

P3.PLD = The obstacle number in front of this ellipse.
This allows the decision ellipse to check on
the level of knowledge about the existence of
the obstacle.

0 - This is a decision ellipse on a route that
circumvents the obstacle. The only purpose

i X of this decision ellipse is to get lateral

-
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ps

P4.FLD
PS.PLD
P6,.PLD
P7.PLD
P8.PLD
P9.PLD
P10.FLD
PY11.FLD

P12.FLD

Bllipse.

moving entities back into route formatiomns.
obstacle number - This is the sequential input
number of the obstacle to be encountered
in front of this decision elligse.
0 (set to present route during siaulation)
0 (set to present MCP during simulationm)
0 (set to a counter during simulation)
0 {not used)
0 (not used)
0 (not used)
0 (not used)
0 (not used)
0 {(not used)
Input Example for a Minefield Decision Ellipse

This is the input data for a Hinefield Decision

53700 101700 100 100 90 3 W4 31000000000

The location of the Decision Bllipse center is:

X coordinate 53000

Y coordinate 101500

The semi-major axis length is 100 meters.

The semi-mninor axis length is 100 meters.

The orientation angle of this decision ellipse froa the
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east is 90 degraes.
A minefield decision ellipse is type nuaber 3.
The bypass route is nuaber 14,
The bypass MCP is 3.
The obstacle in front of this decision ellipse is
field nuaber 1.

The next 9 entries are zeros.

C. ARMORED VEHICLE LAUNCHED BRIDGE REPRESENTATION
The target dimensions £for the vehicle 1launched
bridges were found by finding the dimensions of the bridges
on the US AVLB and the Soviet MTU-20 and putting these
bridge types on the M-1 and T-72 tanks, respectfully.
The next line is the US M-1 AVLB.
1 4 1.5 2.286 ..0 3.74 4.0 3.7 8.0 11.15 .0 .60
The next line is the Sovie; T~72 bridge.
1 5 135 1.92 .0 3.27 3.3 3.38 5.2 1.6 .0 .59
These entries are specified as follous:
systea type
EE%SQ%}igis é. iggt (neters)
re '!3%§1° hci ht (neters)

vidtgth (n.tors)

:gza§nc§£5/ci::i g:!dgo vidth (meters)
hutlpiggzigdgf total vehicle height above

NSO NN E WA =

b b b
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The above dimensions are for future systeas. If today's
arsenal is to be represented, then actual vehicle
configurations and dimensions must be used.

Limiting speeds for these bridges have to be added to
the input deck along with the dismounted limiting speeds.

Bridges neither carry nor shoot aamunition. This
charac*teristic can be simulated by putting a zero in the
«ypes of ammunition block on input. An exaaple follows:

1 4 0
1 5 0

The first entry is the systesm type.
The second entry is the weapon type.
The third entry specifies the different ammunition types
for this vehicle.
The array POINT.HOLD should be modified as follows:

14 910000000000000

The systes/veapon target selection array for the vehicle
launched bridges have to be added so that they are unable to

select targets for firing.

10000 0-1000 meters)
10000 {1000-2000 aeters)
10000 > 2000 aeters)

The sanme additions have to be made for the T-72 bridge.

15 910000000000000
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These naw entities, Armored Vehicle Launched Bridges,

aust also be added tc the target selection arrays of their
respaective enemy entities.
The suppression data for each type bridge must he added

to the input deck.

D. OFPSET FORMATIONS

The next area of input that must be discussed is the

lane and offset formations. These new formations allow the
Engineer Module to simulate lanes, breaching operations, and
around killed vebicles. The

the detour of elemants

following examsple is a sasple of a PORN.OFPSET array.

The first nuaber (7) indicates that there are seven
formations to follow.

The first formation in the list is a five place line
formation.

Specifies this formation as number one for the

colunn 1

progras.
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column 2 Spacifies that there are five postions in this
formation.
column 3-8 Specify the X and Y offsets for the vehicle.
This entity has a formation postion equal to
one.
Bach succeeding pair of numbers specifies the <formation
offsets for vehicles with formation positions which are in
increaents of one. A vehicles foramation position is the
same as his POS.IN.PLT.AREA .

The second <formation is a five place ccluan forsation
with tank one (0,0), in the middle of the platoon.

The third formation is a five place breaching formation
with the first <tank in the lead. This tank should be the
plov tank for this platoon. Tank one can be the plow# tank
if the element data is assigned in the proper manper.

The fourth formation is the first offset formation.
This formation would be the first used if a dead vehicle
became an obstacle to sovement on the route. All elements
are in the same relative positions within their platoon as
dictated by formation number three, the breacﬁ formatior,
except that the platoon has been displaced 10 setars to the

left of its route.

368

BRI PO I o 16 . 55 e st MR 80k iy s s

g 5 - L LR



The fifth, sixth, seventh formations are the same 2as
formaticn number three, except offsets of 20, 30, 40 meters,
respectively, have been added as Y~displacements off the
Toute. The number of offset formations, not including the
lane/breach formation, derends on the number of mechanized
entities in the largest platoon in the scenario. The nuaber

of offset formations should be at least this large.

BE. TANK BREACHING ATTACHMENTS

The Mine Plov and Tank Dozer Blade characteristics for
individual entities are submaited for the simulation as part
of the element data in the input deck. The input position
definitions are defined below.

position:
1 NANE The element number of the entity.
2 SYS.TYPE This represents the general class of
the system of the entity.

Eoansed infant
ante ntr
Dgslounteg infagtry

Aitillery
Air
Air defense

canker intel
Soma/eu/acq/inte

O JOVNE LN =

3 WPN.TYPE Describes the specific systeam within
the system code. For exaaple, systea

type is a tank and veapon type of seven
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10

1

12

»on

SEC

PLT

co

BN

SQDVEH

PLTLDR

COCDR

START. AREA

ALIVE.DEAD

for this system indicates a Soviet T-72

tank.

Indicates the number of the SECTION

to which the entity belongs.

The number of the PLATOON to which the
entity belongs.

The number of the COMPANY to which the
entity belongs.

Indicates the number of the BATTALION
to which the entity belongs.

Indicates the number of the entity’s
squed vehicle.

The element number of the entity'’s
PLATOON LEADER. The PLATOON LEADER
sust be the first element input in his
PLATOON.

The eleasnt number of the entity'’s
COMPANY ~OMMANDER. The COEPANY
COMMANDER is the first entity input in
his COMPANY.

The number which identifies the
starting moveaent area for this entity.

Indicates vhether the entity is alive
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or dead.

e

Y

N O

Alive
Dead .
Alive mounted in carrier.
13 PIR.MODE Indicates the mode of fire that a

dismounted element is to use.

0 Pires in a semi-automatic mode.
1 Fires in an automatic mode.
14 PLOW.COND This unit attribute gives the tank

a mine plow.

0 No plow
1 Plow attached

15 BLADE.COND This unit attribute gives the tank
a bull dozer blade.

0 No blade
1 Dozer blade attached

The following is an exasple of two typical element data
entries:
45 1 7 45 15 4 2 45 45 40 601 0 0 1 0
46 1 7 46 15 4 2 46 45 40 601 ¢ 0 0 1
In this example -~ Element number 45 is a Soviet T-72 tank
with a aine plow attachment.
- Element number 46 is a Soviet T-72 tank
with a dozer blade attachment.

In this appendix, <the authors have not tried <to give
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po-

complate user input instruction for STAR. The input
instructions given are enough for the current user of the
STAR model +o run the model with the Engineer Effects
Module, If more complete instructions are required, then
the reader is directed to the STAR Combat Model

documentation currently in use.

372

e e e e

e B Pl

206 Sl ass donn et o



5.

10.

11.

12.

13.

1“.

LIST OF REFERENCES

Department of the lrn; g. S. Aramy Tradoc Systeas
Analysis Activity, ONCLASSIFIED Transmittal _latter,
SUBJECT: Bistory Qf Mine Harfare, TM 35-80, 4 February
1981

geg:rtmenguggg }he Aray, Hg, V%I CgrpssgggLéSSIFIED
e er H e e n eer
et ioie r3RRUBCEL, pRSRRafY 2°B3E} 4,50 2820 Endineer

Hartman J.K. ‘ §§5§ P o e Naval
ggggggaégate Séhool?ggchn cal E%%%%t gN§§1'55-80-023,

ggg;:g;ﬁ_{;ang%"égeié D EECHE I Saritiehigit
4 b ’

v CA, December 1980.
Gibson, L.P. Method to Determine Divisional !
T T e T e
St o r Y: CAO
Septeaber 1978.

Department of the Ara Py 5-100 t
Qperations, March 1979:1 + Eagineer Combat

ggg%rtnent of the Army, FHd 90-7, Obstacles, Deceaber

Departaent of the Army, TC 7-24 i
Tethaidugs for Hechanlied Iafanbrys SsRESE.fafyyEl aad

Department of the Army, PN 20-32, .| ine
Qperations at the company Level, Noveaber .

Departaent of the Aray, PM S5-15, Pield Fortifications,

June 1972,

Department of the Aray, FM 5-34, Epgipeer Field Data.,
Septeaber 1976,

Department of <the Army P4 71-2,
ngghgnizgg Infantry nggxgiign task gg;gg,xsgnox*§§1.§ni

Donnell C.HX. "Combat Engineers of the Soviet Aray*
Internaiional befense Review, v. 2, April 1978 !

Honeyvell, Coupteraine #arfare 4Analysis Einal Beport,

373

SR




[ 1s.

16.

17.
18.

19.

21.

22.

23.

2“‘

25.

26.

T
- T

Mission Aanalysis Group, Honeywell Defense Systeas
Division, June 1981.

Departaent of the Aray, U. S. Aray Engineer Center and
elvoir .
Ranghosk, Bio°ipriiTieslt Coaba: Systeds

Departaent of the Arng, Coabined Arms Combat
Developlant Activity, Threats office 88 550~-2,
95gauization and Equlbment of the sovist Azmy. 15°July

Department of the Aray, 0.  S. Ara Intelligence and
gasgat Analysis Center, Soyiat AZmy s April

Department of the Aray, U. S. Army Engineer Center and
School, De artnent of Conblned Aras, t Belvoir, VA.,
QppposSing . 1977,

Donae%l L. N.5“50v19t Tactics for Overcoaing NATO Aati-
tan arenses rpational Defen
Eeviev, Sept/oct 2553 dna uov/bec $g§praats se

i gk R B iR R S
al 2

8T,

Scientific Control Systeams Ltd 8inefields and Barrier
combat Sipu

s Septeaber 19%6.

Departnent of the Arns g, S. Aray Tradoc Systeas
nalysis Activity NCLASSIFIED Letter, Su ject.
i“i?i 3d A5ag 33 fosce Zvaluitiop Hodel:

10882

USACDC Report, i t
(A5A8S) eg:t nodal vi,%l*973§!§ Bequiresents Study

Depa:tnent of the Army, Engineer Center, Combat

lopaents BEx erilentation mmand, Unclasgsifie
pirpioptene masniii, rhiied ) Batiageting

Bncklinq B.L., and othe:s

g%&%!%‘ﬁiiortPica 3867‘rs'nalgn°'1§1 gg% 2§ersey,

PA-TH Dtcen
Department of the Arly Bngineer Center, Combat
ge;olopl:ngs Bxpgtilenta oaaan classifie%
5123%43‘35 I3’ she’latitinec ‘iiii&fs §§§§§i;!T§ifi!§?.
une .
37




VA dnclass:.gteg L

U7 BERY el (RS, dolath o

021, May 19

28. Departaent of the Aray, Engineer School, Ft Belvoir,
Stte:, Porpula for Hine Probability

375




l il

1.

2.

3.

6.

9.

INITIAL DISTRIBUTION LIST

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314

gibrir¥, gode 01:2 school
aval Postgraduate Schog
Montersy, aalifo:nia 93940

Depar tment Chairsan, Code 55
Departaent of Operations Research
Naval Post taduate_Schoo%
Monterey, California 93940

Chief
BRI
Nonterey, aaizfornia 8%9!00

Associate Professor James K. Hartman
Code 5S5HA

Departaent of Operations Research
Naval Postgraduite Schoo

Sonterey, California 93940

Associate Professor S. H. Parry
Code SSPZ of

Doga taen ggerations Research
Na Post rag te Schogl
Monterey, California 3940
Headquarters

US Arm raining and ctrine Command
ATTHE: ’Di:cctor? Studggs and 2 a%{:is

Directorat Mr. ldb
Port Nonroe. Virgihia 33653

Associate Professor A. L. Schoenstadt
Code 53Zh

Departeent of Mathematics

Naval Postg:iiuate SChOS%

Nonterey, California 940

Professor James G. Taylor

Code ssgu
DQp!{tlQﬂ of Operations Research
Naval Postqgra te Schog
Honterey, California 93940

376

No. Copias
2

10

[IoY PN Sepme st



10.

11-

12.

13.

14.

15.

16.

17.

18.

19.

20.

A T

0ffice of the Commanding General

US Aramy Trainzng and Do trine Coamand
ATTN: “General Glenn O

Port Monroe, Virginia 2365

aaadquarters

ray Trainzng and Doctrine Coamand
ATTN' ATCG-T G 4 te 1i
Port Honroe, v;rgzn 23651

Office of the Commanding Gemeral
Us Readiness Command

TTRI General Doan A Starr
MacDill APB, Plorida 3362

Deputy Under Secretary of the Aray
for 0§erations Reseaxch

Room 2B261, Eentagon

Washington, DC 20

LTG Howard Stone
COnlanding gner

Ara mbined Arms Center
Port L avenvorth Kansas 66027

Director

Coabined Arms Combat Develoglent Rctivity
ATTN: ATZL-CAC-A (HMr. Lee 3@:

Port Leavenvworth, Kansas

Direc

Conbat lnal*sis 0 fice

ATTH: HNr. Kent ckett

us ACn Colbinod Arms Center
Port Leavenworth, Kansas 66027

Command and General Staff College
ATTN: Education Advisor

Room 123, Bell Hall

Port Leavenvorth. Kansas 66027

Dt. wilbur Payne, Director
lboisslit.ls Analysis lciivity

Arm
White ga s B e Range, New Nex 88002

Headquarters, Department of the Aramy
Office of the Deputy Chief of staff for
.rri“‘t‘°8'z““ Plans

Washington, D.C. 20310
cOnlander
l-ly COnceEts and Analysis Agency

3?30 ioo gont Avenue
Bethesda, HMaryland 20014

377




21,

22,

23,

24,

25.

26.

27,

28.

29.

30.

Director

US Army Material s stens Analys;s Activity
ATTN: “DRXSY-CHM é 1 Niameyer)
dberdeen Proving rounds, Maryland 21005

Director .
Us Army Night vision and Electro-Optical

La
ATTN: DEL-NV-~-¥ Prank Shields
Fort Belvoir, Virégnla 52033 )

Director

USATRASARNA

ATTN: Mr. Z ath

White Sands M ssile Range, New Mexico 88002
Director

Combat Developnents, Studies Division
ATTN: HMAJ W. Scott Wallace

US Aray Armor Agency

Port Knox, Kentucky 40121
Comsandant

us Arn{ Field Artillery School

ATTN: ATSA-CD~D

Port sill, OklahOla 73503

Director

5y aviacion fsenc

Port Rucker, A abaga y36362

Director

Combhat Develo sents

US Arn Ty School
Port B nntn ‘orgfa 31905

Diroctor
Combat Developments
6TT=i ATZL P éCPT Jafes Mudd)

g neer Schoo
Fort Belvo rgiania 22060

Director
Coanbat Developments
ATTN: ATSA-CDP-S

ugr%rglissf g:f:gso 9838?’

anggndcr 1 ¢

istics Center
ATTHN: ITC -0S (g C’gas{on/CPT McGrann)
Fort Lee, Virginia

378

Ty PR




v 31.
1
Y
32.
33.
i
i
|
|
|
Ve ]
&
L.

Connandant

Us Arux gnal School

ATTN: LTC Rarnagal

Port Gordon, Georgia 30905

CPT James V. HMudd
35 Heussy Ave
Buffalo, New York 14220

CPT Stephen C. Main
gngead ness Coamand
MacDill ArB, Florida 33621

379







